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PREFACE. 


In  offering  these  notes  on  the  teeth  to  medical  students, 
I  'do  so  with  a  feeling  of  trepidation,  recognising  the 
largeness  of  the  subject  and  the  great  number  of  excel- 
lent works  on  dentistry.  Yet  I  feel  that  this  little  book 
will  fill  a  gap  in  dental  literature.  I  know  of  no  recent 
concise  book  for  the  assistance  of  medical  students  on 
the  teeth,  a  subject  which,  while  intimately  associated 
with  their  future  professional  lives,  is  only  superficially 
glanced  at  in  their  student  days. 

The  important  part  the  teeth  play  in  the  human 
economy,  the  extent  and  worth  of  contemporary  dental 
literature,  and  the  ever-increasing  facilities  demanded 
for  the  special  education  of  dental  students,  need  not 
be  emphasized.  Yet  there  exists  in  general  medical 
education  a  tendency  to  ignore  the  consideration  which 
the  teeth  deserve.  Hence  it  is  for  the  use  of  medical 
students  that  these  notes  are  offered.  They  are  to 
a  large  extent  the  outcome  of  a  careful  study  of 
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the  most  authoritative  works  on  dental  science.  The 
only  originality  claimed  is  in  the  part  relating  to  ex- 
traction, and  those  chapters  are  offered  with  all  defer- 
ence to  the  teaching  and  methods  of  others.  In  them 
I  have  merely  submitted  modes  of  procedure  which,  in 
my  own  experience,  have  been  attended  with  the  best 
results. 

W.  D.  W. 


22,  Eldon  Street,  Greenock. 
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CHAPTER  I. 

DEVELOPMENT. 

Human  dentition,  when  complete,  presents  for  descrip- 
tion fifty-two  teeth.  These  are  divided  into  two 
distinct  sets  :  first,  temporary,  deciduous  or  milk  teeth, 
which  are  twenty  in  number,  and  are  sufficient  for  the 
requirements  of  early  childhood  ;  and  second,  per- 
manent teeth,  which  are  thirty-two  in  number,  and  are 
so  constructed  and  arranged  as  to  meet  the  demands 
for  proper  mastication  from  childhood  to  adult  life. 

The  following  formulae  will  show  how  these  fifty-two 
teeth  are  divided  and  classified  : 

Permanent— I.  -  C.  -  E.  -  M.  ^  =  32. 

424       6  J 

Temporary — I.  -  C.  -  M.  -=20. 

424 

It  will  be  seen  that  the  deciduous  incisors  and  canine 
teeth  are  merely  reduplicated  in  the  temporary  set. 
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Fig.  i. — Diagram  illustrating  the  Changes  in  the  Dental 
Arch  during  the  Growth  of  the  Upper  Jaw. 

a,  Lowest  point  in  the  junction  of  the  anterior  portions  of  the  two  segments  of  the 
upper  jaw,  from  a  fcetus  in  the  seventh  month  ;  b,  central  point  of  the  space 
between  the  edges  of  the  two  central  incisors  of  a  set  of  milk  teeth  ;  <r,  the 
same  of  a  permanent  set  ;  a',  posterior  and  external  termination  of  the 
alveolus  of  the  second  milk  molar  ;  b',  point  of  intersection  of  the  posterior 
coronal  with  the  masticating  surface  of  the  second  milk  molar ;  c',  point  of 
intersection  of  the  posterior  coronal  with  the  masticating  surface  of  the  second 
permanent  bicuspid.    Natural  size.  (Wedl.) 


Fig."  2.— Diagram  illustrating  the  Change  in  the  Dental 
'  Arch  during  the  Growth  of  the  Lower  Jaw. 

a,  The  highest  point  in  the  line  of  junction  of  the  anterior  surfaces  of  the  two 
segments  of  the  lower  jaw  in  a  fcetus  of  seven  months.  The  rest  of  the  letters 
indicate  corresponding  points  with  those  in  the  last  figure.  Natural  size. 
(Wedl.) 
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Also  that  there  are  three  teeth  on  either  side  and  in  each 
jaw  in  the  permanent  set,  which  are  not  represented  in 


the  temporary  set.  Still  further,  that  there  are  no 
premolars  (bicuspids)  in  the  temporary  set,  but  that  the 
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premolars  take  the  place  of  the  molars  of  the  deciduous 
teeth.    The  permanent  teeth  are  larger  and  more  in 
keeping  with  the  requirements  of  mature  life  than  the 
temporary  teeth.    In  order  to  meet  this  increase  in 
size  and  number,  the  jaws  become  enlarged.  This 
enlargement  takes  place  in  two  directions.    First,  the 
arch  of  the  jaws  becomes  expanded  by  a  periosteal 
deposit  on  the  outer  plate  of  the  alveolus,  and  a  corre- 
sponding resorption  of  the  inner  plate.     Second,  a 
gradual  development  backward  of  the  coronoid  process 
takes  place  as  the  result  of  the  increased  demand  for 
space  by  the  erupting  permanent  molars,  assisted  by 
the  action  of  the  muscles  of  mastication  and  degluti- 
tion at  this  period  of  life  coming  into  greater  demand, 
by  the  increase  in  points  of  insertion  of  these  muscles. 
This  backward  increase  is  well  shown  by  the  accom- 
panying drawings  (Figs,  i,  2,  3). 

Some  writers  assert  that  the  increase  is  due  to 
interstitial  growth,  a  controversial  point  which  it  is 
not  now  necessary  to  discuss. 


CHAPTER  II. 


DEVELOPMENT. 

Before  going  into  the  details  of  the  development  of 
the  tooth,  and  in  order  that  the  phenomena  that  appear 
may  be  understood,  it  will  be  advisable  to  enter  for  a 
little  into  the  histology  of  the  structures  from  which 
the  '  dental  organ '  takes  its  origin. 

There  have  been  so  many  writers  on  this  subject, 
and  the  nomenclature  used  by  them  for  the  different 
parts  has  been  so  varied,  that  this  has  been  the  means 
of  confusing  many  readers,  and  has  necessarily  led  to 
erroneous  ideas  being  adopted  as  to  the  changes  that 
take  place. 

Not  only  the  differing  names  of  the  separate  parts, 
but  also  the  mode  of  their  disposal,  have  rendered  a 
clear  conception  of  their  development  a  very  difficult 
task.  Besides  this,  the  works  of  the  older  writers 
which  many  read  have  to  a  certain  extent  been  the 
means  of  spreading  a  great  diversity  of  opinion  on  the 
subject.  However,  recent  writers  have  corrected  these 
misconceptions  by  showing  that  these  differences  were 
brought  about  merely  by  the  want  of  proper  means  of 
preparing  specimens. 
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The  1  mucous  membrane '  and  the  '  skin '  are 
anatomically  the  same,  the  only  difference  being  that 
the  one  lines  the  internal  surface  of  the  body,  and  the 
other  the  external.  The  subdivision  of  the  separate 
layers  of  this  cellular  structure  into  a  tabulated  form  is 
absolutely  essential  before  the  changes  that  follow  in 


Flattened  or  corneous 
layer,  dead. 


longated  cells,  old. 


Ridged    or  prickle 
cells,  mature. 


Polygonal  cells.young. 

Columnar    or  pris- 
matic cells — '  Mal- 
pighian.' 
'Basement'  mem- 
brane. 

Dermis. 


W 

Fig.  4.  (Diagrammatic.) 

the  development  of  the  tooth  can  be  thoroughly  under- 
stood and  appreciated.  The  mucous  membrane  or 
skin  is,  for  descriptive  purposes,  divided  into  two 
distinct  layers— the  'epidermis'  and  the  '  dermis  '- 
having  between  them  a  distinct  divisional  element 
not  quite  understood,  and  termed  the  '  basement '  or 
' intermediate  '  membrane  (Fig.  4). 
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The  '  epidermis  '  is  purely  epithelial  in  structure, 
and  is  of  great  importance,  as  the  tooth  development 
takes  its  origin  from  it  (Fig.  4). 

The  'dermis,'  which  lies  subjacent  to  the  epidermis, 
is  in  structure  connective  tissue,  and  is  also  of  great 
importance,  as  the  dentine  structure  of  the  tooth  and 
the  cementum  take  their  origin  in  it  (Fig.  4). 

The  'basement,'  or  intermediate  membrane,  which 
lies  between,  is  an  amorphous  substance  not  yet  quite 
understood,  and  even  its  actual  presence  is  disputed  by 
many.  It  is  of  great  interest,  as  the  two  develop- 
mental centres  of  the  tooth  take  place  on  either  side 
of  it  (Fig.  4). 

The  'epidermis,'  or  epithelial  layer,  which  lies 
between  the  free  surface  of  the  mucous  membrane 
and  the  intermediate  membrane,  is  composed  of  strata 
of  epithelial  cells  in  different  stages  of  age  and  shape 

(Fig-  4)- 

These  strata  are  divided  into  two  distinct  divisions  : 
first,  the  '  corneous  layer,'  which  is  composed  of  old 
and  dead  epithelial  cells,  and  is  termed  the  true  cuticle, 
or  part  that  would  be  raised  on  the  formation  of  a 
blister;  and  second,  the  '  Malpighian  layer,'  which  is 
composed  of  young  cells  in  active  life,  and  is  of  special 
note,  as  this  layer  is  the  origin  of  the  enamel  organ 
of  the  tooth  (Fig.  4). 

Passing  from  within  outwards,  we  find  that  the  cells 
in  the  first  layer  (this  Malpighian  layer  of  infant  cells) 
are  columnar  in  shape,  and  in  close  apposition,  having 
a  distinct  nucleus,  but  no  defined  cell-wall.  Then 
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occurs  a  layer  of  maturer  cells,  or  ridged  cells,  with  a 
defined  cell-wall  and  nucleus  ;  then  a  layer  of  older 
cells,  polygonal  in  shape,  with  distinct  nucleus,  and 
adapted  to  one  another  in  regular  form  ;  then  old  cells, 
which  have  become  elongated  or  flattened,  with  a  very 
indistinct  nucleus  ;  and,  lastly,  dead  cells,  which  are 
merely  scales,  and  ready  for  being  cast  as  useless 

(Fig- 4 

All  these  layers  are  merely  different  stages  of  age  of 
the  original  infant  cell,  which  passes  through  its  cycle 
and  becomes  useless,  and  is  thrown  off. 

It  is  to  the  lower  layer  of  the  epidermis  that  we 
must  turn,  and  which  we  must  understand,  in  order  to 
follow  the  first  stage  in  the  developing  tooth.  This 
layer  is  composed  of  prismatic  or  columnar  shaped 
cells,  set,  as  it  were,  on  their  ends,  standing  on  the 
basement  membrane,  having  a  very  distinct  nucleus, 
but  no  apparent  cell-wall.  They  seem  to  be  set  in  a 
regular  row,  and  assume  a  very  marked  prismatic 
shape. 

The  'dermis,'  or  true  mucous  layer,  lies  subjacent 
to  the  epidermis  and  below  the  basement  membrane, 
and  is  composed  of  a  fibro-connective  tissue,  highly 
vascular,  having  tufts  or  bulbs  of  vessels  in  its  sub- 
stance, which  give  it  the  appearance  of  submerged 
papillae.  Hence  it  is  sometimes  called  'papillary 
layer.' 

This  tissue  gradually  merges  into  the  subdermal  or 
areolar  tissue,  with  which  it  is  in  continuity.  The 
'  dermis '  is  divided  into  two  distinct  parts  :  the  '  papil- 
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lary,'  as  I  have  mentioned  before;  and  the  'reticular' 
part,  which  is  composed  principally  of  a  mass  of  net- 
work tissue. 

The  '  dermis '  is  of  great  importance,  as  it  gives 
origin  to  the  dentine  germ.  (Some  writers  say  that 
the  papilla  rises  from  the  surface  of  the  dermis  imme- 
diately below  the  basement  membrane,  and  stands  as 
an  elevation ;  while  others  maintain  that  the  dental 
centre  of  development  originates  in  the  dermal  tissue.) 
If  the  arrangement  of  these  separate  parts  be  under- 
stood, the  subsequent  development  of  the  tooth  from 
them  can  be  easily  followed.  Their  respective  posi- 
tions one  to  another  must  be  borne  in  mind,  in  order 
to  understand  a  sectional  view  of  the  tooth-germ  in  its 
different  stages  of  development. 

No  matter  to  what  extent  these  separate  parts  be 
moved  in  the  process  of  the  development  of  the  tooth, 
they  always  retain  their  respective  relations.  As  a 
concluding  remark,  I  might  repeat  that,  on  a  section 
being  made  just  prior  to  the  commencement  of  the 
development,  the  order  of  the  separate  layers  is,  from 
above  downwards  :  First,  a  layer  of  dead  effete  cells 
( flattened  epithelial  cells) ;  second,  layers  of  polyhedral 
and  ridged  cells  in  a  maturer  state ;  third,  a  layer  of 
infant  cells  distinctly  prismatic  or  columnar  in  shape  ; 
fourth,  a  dividing  membrane,  termed  'the  basement 
membrane';  and  fifth,  the  dermis,  composed  of  con- 
nective tissue,  and  highly  vascular. 

At  the  end  of  the  second  month  of  embryonic  life,  if 
the  surface  of  the  jaw  be  examined,  there  will  be  found 
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a  distinct  elevated  ridge  ('dental  ridge')  running  the 
entire  length  of  it.  This  is  composed  of  a  large 
quantity  of  epithelial  cells  heaped  on  one  another, 
showing  that  something  evincing  an  increased  activity 
is  taking  place  in  direct  line  with  this  elevation. 

At  this  period  the  first  stage  of  development  com- 
mences by  the  Malpighian  layer  of  infant  columnar 
epithelial  cells  dipping  downwards  in  a  looped  form 
into  the  dermal  tissue.  If  a  section  (transverse)  of  the 
jaw  be  made  at  this  time,  it  will  be  found  that  this 
looped  process  is  forcing  its  way  into  the  dermal 
tissue,  not  in  a  direct  vertical  line,  but  with  a  slight 
inclination  inwards.  This  runs  the  entire  length  of 
the  jaw,  and  is  subsequently  divided  into  separate 
centres  for  each  tooth  by  the  development  of  the 
'  follicular '  wall,  which  will  be  described  further  on. 

This  process,  in  its  downward  movement,  carries 
between  its  layers  a  quantity  of  the  ridged  and  poly- 
hedral cells  which  were  lying  above  the  Malpighian 
layer. 

The  section  of  the  jaw  taken  at  this  time,  from  the 
surface  to  the  deepest  portion  of  the  process,  presents 
very  much  the  appearance  of  a  narrow  flask  (made  of 
columnar  epithelial  cells  placed  together  in  regular 
form),  filled  with  ridged  and  polyhedral  cells,  and  then 
heaped  up,  having  the  flattened  and  elongated  cells  on 
the  top  (Fig.  5).  When  this  process  has  reached  the 
required  depth  necessary  for  the  developing  tooth  by 
the  activity  of  infant  cell  growth,  it  assumes  a  bulbous 
shape,  while  at  the  same  time  the  two  layers  of  the 
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columnar  cells  at  the  upper  part  coalesce  and  form  a 
neck  or  cord,  which  communicates  with  the  epidermis. 


Fig.  5. 


Fig.  6. 


a.  Dental  ridge;  b,  epithelial  cells;      e,  Stellate  reticulum  (enamel  organ); 


c,  Malpighian  layer ;  d,  cord 
(Frey's  '  Histology.') 


/,  dentinal  papilla  ;  g,  external  epi- 
thelial layer.  (Frey's  'Histology.') 


Fig.  7. 

//,  Connective- tissue  casing  ;  i,  section  of  vessel  j  k,  forming  bone.  (Frey's 

1  Histology.') 

And  now  this  process,  which  at  first  had  very  much 
the  appearance  of  a  section  of  tubular  gland,  has  taken 
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a  shape  more  like  that  of  a  Florence  flask,  having  the 
globe  part  rilled  with  cells  ;  this  is  termed  the  '  enamel 
organ  '  (Fig.  6).  At  this  time  the  dental  germ  or  bulb 
(called  by  some  '  dental  papilla ')  makes  its  appearance 
in  the  tissue  immediately  below  the  bulbous  expansion 
of  the  enamel  organ,  and  by  its  upward  growth  causes 
an  invagination  of  the  enamel  organ  (Fig.  7). 

This  enamel  organ,  which  now  rests  on  the  dental 
bulb  as  a  double  cap  or  hood,  is  composed  of  an  outer 
and  an  inner  epithelial  layer,  having  between  them  a 
protoplasmic  mass  and  a  large  quantity  of  the  epithelial 
cells  which  came  down  with  the  process.  But  they 
have  now  very  much  altered  in  appearance  and  form. 
The  ridge  cells  have  now  changed  their  ridge  appear- 
ance by  having  been  compressed  at  parts,  and  have 
assumed  a  stellate  form,  the  processes  freely  communi- 
cating with  one  another  ;  this  is  termed  the  '  stellate 
reticulum '  of  the  enamel  organ.  The  polygonal  cells 
have  become  differentiated,  and  have  assumed  a 
regular  position,  lining  the  inner  surface  of  the  enamel 
organ  ;  this  is  termed  the  'stratum  intermedium.'  The 
contents  of  this  organ  are  termed  the  'enamel  pulp,' 
and  it  is  from  this  mass  of  protoplasm  and  cells  that 
calcification  of  the  enamel  cells  takes  place. 

The  '  dental  germ  '  is  a  papillary  mass  of  vascular 
gelatinous  tissue,  and  is  entirely  derived  from  the 
dermis.  It  is  highly  vascular,  and  is  composed  of  a 
network  of  nucleated  cells. 

This  papillary  mass,  which  at  first  was  very  in- 
distinct, becomes  defined,  and  as  it  grows  upwards,  its 
surface  throws  out  small  papillary  elevations  which 
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correspond  to  the  number  of  the  cusps  of  the  tooth 
to  be  formed.  On  its  surface  defined  cells  make  their 
appearance  in  close  proximity  to  the  internal  epithelial 
layer  of  the  enamel  organ,  which  assume  a  definite 
shape  and  are  arranged  in  a  regular  form.  They  are 
termed  '  odontoblasts,'  and  in  their  turn  become  con- 
verted into  '  dentine '  by  a  process  of  calcification  by 
conversion. 

This  odontoblast  layer  makes  its  appearance  very 
early  as  an  epithelial-like  stratum  of  large  columnar 
cells,  which  elongate  at  their  outer  extremity  in  the 
same  manner  as  the  prismatic  cells  of  the  enamel. 

At  this  time  an  offshoot  will  be  noticed  from  the 
epithelial  neck  of  the  enamel  organ  (precisely  the  same 
as  the  original  process  dipped  from  the  Malpighian 
layer).  This  offshoot  finds  its  way  by  degrees  to  the 
inside  of  the  primary  development,  and  serves  as  the 
commencement  of  the  future  permanent  tooth  ;  and  the 
same  process  takes  place  in  all  the  permanent  teeth  that 
have  a  corresponding  temporary. 

The  first  permanent  molar  takes  its  origin  either 
from  the  cord  of  the  developing  second  bicuspid  or 
directly  from  the  original  lamina  of  oral  epithelium. 
Some  writers  say  that  the  second  molar  takes  its  origin 
from  the  process  of  the  first,  and  the  third  molar  from 
the  process  of  the  second.  Other  authorities  maintain 
that  each  takes  its  origin  directly  from  the  Malpighian 
layer,  and  this  theory  has  been  partly  proved  by  patho- 
logical conditions.  But  this  is  a  controversial  point 
which  is  still  undecided. 

The  direction  of  the  process  of  the  molar  teeth  is 
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not  quite  the  same  as  that  of  those  with  deciduous 
antecedents.  For  while  the  corresponding  teeth  pass 
inwards  and  downwards  to  assume  a  position  behind 
and  below  the  temporary,  the  molar  processes  pass  back- 
wards to  their  relative  position  in  the  developing  jaw. 

The  next  stage  in  the  development  is  the  formation 
of  a  connective-tissue  casing,  which  springs  from  either 
side  of  the  papillary  base  (on  sectional  view),  and  grows 
upwards  towards  the  neck  of  the  enamel  organ,  which 
it  ultimately  reaches  and  divides  by  meeting  at  that 
part,  and  so  cuts  off  its  contents  from  the  epithelial 
surface.  At  this  stage  it  assumes  the  form  of  a  '  follicle,' 
and  is  termed  the  'dental  follicle'  or  'sac'  This  con- 
nective-tissue casing  is  termed  the  'follicular  wall' 
(Fig.  8,  a). 

Certain  phenomena  are  observed  in  the  formation  of 
this  follicle,  with  regard  to  the  epithelial  debris  result- 
ing from  the  severance  of  the  cord.    It  is  not  necessary 

CD 

to  enter  on  this  point.  Suffice  it  to  say  that  there 
seems  to  be  a  proliferation  of  these  cells,  which  find 
their  way  into  different  parts  of  the  dermal  tissue,  and 
mostly  become  removed.  But  it  is  supposed  that  they 
may  be  the  origin  of  perverted  development  of  dental 
structures. 

The  tissue  of  the  tooth-sac  divides  into  two  distinct 
layers— an  outer  and  an  inner.  The  inner  represents 
the  matrix  from  which  the  cementum  is  developed. 
The  formation  of  cementum  is  similar  to  that  of  bone. 
The  outer  layer  ultimately  becomes  the  periosteum  of 
the  socket  and  the  pericementum  of  the  root. 
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We  have  now  arrived  at  the  follicular,  which  is 
practically  the  final,  stage  in  the  process  of  develop- 
ment prior  to  the  conversion  of  the  separate  con- 


Fig.  8.—'  Dental  Follicle.'    (After  Sudduth). 
a,  Follicular  wall ;  b,  external  epithelial  layer  ;  c,  internal  epithelial  layer  •  d  stel 
ate  reticulum  or  enamel  pulp;   c,  odontoblasts  forming  dentine  ;  '/  pulp 
(Diagrammatic.)  J   1  1 

stituents  into  the  structures  forming  the  tooth  and  its 
associated  tissues. 

If  we  examine  now  a  section  of  the  dental  follicle 
(Fig.  8),  we  can  easily  trace  all  the  individual  parts 
which  are  still  in  the  same  relationship  to  one  another  • 
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First,  the  follicular  wall,  which  is  a  connective- 
tissue  sacing  arising,  as  before  stated,  from  the  papil- 
lary base,  is  ultimately  divided  to  form  the  periosteum 
and  the  cementum  of  the  root  (Fig.  8,  a). 


Fig.  9. 

(I)  External  epithelial  layer  ;  (2)  formed  enamel  ;  (3)  formed  dentine  ;  (4)  odonto- 
blasts cells  :  (5)  pulp  cells  ;  (6)  stellate  reticulum  (enamel  organ)  ;  (7)  dental 
pulp  (bloodvessels  and  nerves);  (8)  internal  epithelial  layer.  (Diagrammatic.) 

Second,  the  external  layer  of  columnar  epithelium, 
which  forms  the  tooth  cuticle,  or  skin  of  the  teeth— 
Nasmyth's  membrane  (Fig.  8,  6,  and  Fig.  9.  0- 
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Third,  the  stellate  reticulum,  or  pulp  of  enamel 
organ  (Fig.  8,  d,  and  Fig.  9,  6). 

Fourth,  the  intermediate  layer  of  columnar  cells 
(special),  which  ultimately  disappear  after  the  com- 
pletion of  enamel  calcification  (Fig.  9). 

Fifth,  the  internal  layer  of  columnar  epithelium, 
which  becomes  specialized,  and  is  converted  into  the 
enamel  prisms  (Fig.  8,  c,  and  Fig.  9,  8). 

Sixth,  the  '  basement  membrane,' which  is  seen  as 
a  dividing  line,  and  ultimately  disappears.  This  is 
another  controversial  point  among  writers  (Fig.  9). 

Seventh,  the  odontoblast  layer  of  cells,  placed 
round  the  surface  of  the  dental  germ,  and  which  is 
calcified  into  dentine  by  conversion,  the  cells  them- 
selves forming  the  matrix  (Fig.  8,  e,  and  Fig.  9,  4). 

Eighth,  the  dentinal  papilla,  which  is  the  pulp  of 
the  tooth,  and  is  composed  of  connective  tissue,  highly 
vascular,  and  which  finally  becomes  intersected  with  a 
large  quantity  of  nerve  fibrils  (Fig.  8,f,  and  Fig.  9,  7). 

These  separate  parts  make  their  appearance  at 
certain  periods.  But  as  the  means  of  observation 
have  been  very  difficult  to  obtain,  these  periods  can 
only  be  given  approximately  : 

Temporary. 


First  appearance  of  enamel 

organ  

First  appearance  of  dental 

bulb  

First  appearance  of  follicular 

wall  

Closing  of  the  follicle  and 

rupture  of  cord   


7th  to  8th  week. 
9th  week. 
10th  week. 

Beginning  at  4th  month. 


Permanent. 
1 6th  week. 

20th  week. 

2 1  st  week. 

9th  month. 
2 


CHAPTER  III. 


TEMPORARY  ERUPTION. 

The  eruption  of  the  teeth  is  a  process  very  little 
understood  ;  in  fact,  none  of  the  theories  put  forward 
by  writers  on  the  subject  have  satisfactorily  shown  the 
actual  means  by  which  the  teeth  are  moved  forward  in 
their  sockets. 

The  theory  of  the  addition  of  dentine,  and  consequent 
elongation  of  the  fangs,  as  the  cause  of  the  eruption  of 
the  tooth  is  disproved  by  the  fact  that  teeth  with 
practically  no  roots  at  all  have  been  erupted,  and, 
further,  that  fully-formed  teeth  have  remained  in  the 
jaw  unerupted  throughout  life.  Still  further,  it  has  been 
proved  that  the  advance  of  the  crown  is  not  in  propor- 
tion to  the  elongation  of  the  roots,  the  crowns  moving 
quicker.  The  actual  impulse  that  pushes  forward  the 
teeth  is  a  force  independent  of  root  elongation,  but  what 
that  actual  force  is,  is  not  precisely  known. 

At  about  the  seventh  month  the  bony  crypts  con- 
taining the  temporary  incisors  become  absorbed,  the 
outer  plate  being  removed  a  little  earlier  than  the 
peripheral  edge.  When  this  process  is  sufficiently 
completed  for  the  admission  of  the  tooth,  the  forward 
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movement  begins,  and  goes  on  without  interruption 
till  the  eruption  is  complete.  Coincident  with  the 
passage  of  the  tooth  out  of  its  crypt,  the  absorption 
ceases  and  a  reverse  action  takes  place,  and  an  addition 
to  the  alveolar  process  begins  and  goes  on  until  its 
completion,  when  it  closes  round  the  neck  of  the  tooth. 

The  process  of  eruption  of  the  teeth,  beginning  with 
the-  incisors  and  going  backwards,  is  not  a  continuous 
action.  They  are  erupted  in  groups,  having  a  period 
of  rest  of  months  between  the  different  stages  of  the 
process.  After  the  central  incisors  appear,  come  the 
lateral  incisors  about  the  ninth  month.  As  a  rule,  the 
lower  incisors  make  their  appearance  first. 

Then  follow  the  first  molars  about  the  twelfth  month. 
During  this  period  you  will  probably  find  most  trouble 
during  the  period  of  teething,  though  some  writers 
maintain  that  the  eruption  of  the  canines  causes  more 
annoyance.  The  canines  succeed  the  first  molars  at 
about  the  eighteenth  month.  Then  come  the  second 
molars  about  the  twenty-fourth  month.  It  has  been 
observed  that,  as  a  rule,  the  upper  molars  make  their 
appearance  before  the  lower. 

The  following  table  gives  approximately  the  dates 
of  eruption  and  the  order  of  the  temporary  teeth  : 

Central  incisors 
Lateral  incisors 

First  molars   

Canines  

Second  molars 


7th  month. 
9th  „ 
12th  „ 

x3th  „ 
24th  „ 


The  approximate  dates  of  the  calcification  of  the  temporary  teeth 
are  seen  in  Fig.  11. 


CHAPTER  IV. 


ABSORPTION. 

The  absorption  of  temporary  teeth  is  a  process  in 
many  ways  similar  to  that  of  certain  inflammatory 
affections.  In  bone  the  inflammatory  action  slowly 
disintegrates  it  and  separates  it  from  the  surrounding 
healthy  structure,  reducing  it  into  a  condition  readily 
removed  by  the  natural  channels.  All  the  hard  struc- 
tures in  the  body  are  permeated  by  connective-tissue 
filaments,  which  yield  nourishment  to  the  part,  and  are 
the  source  of  its  vitality.  In  the  tooth  structure  the 
same  supply  can  be  traced  even  into  the  enamel. 

Absorption  of  the  tooth  (Fig.  10)  always  begins  at 
the  apex  of  the  root,  and  steadily  advances  towards 
the  gum  level  until  nothing  is  left  but  the  crown,  and, 
in  many  cases,  even  only  part  of  the  crown.  The 
actual  cause  of  absorption  was  for  a  very  long  time 
not  understood,  but  it  has  recently  been  very  beauti- 
fully described  in  the  investigations  of  Mr.  Charles 
Tomes.  His  theory  and  his  specimens  showing  the 
process  are  now  universally  accepted  as." correct.  But 
the  idea  that  this  absorption  was  brought  about  by 
pressure  from  the  advancing  permanent  tooth  was 


ABSORPTION 


21 


formerly  held  by  many,  and  is  even  yet  maintained  by 
not  a  few.  I  have  taken  a  series  of  measurements 
after  the  removal   of  partially -absorbed  temporary 


teeth,  and  have  found  that  the  length  of  root  left, 
measured  to  the  gum  level,  corresponds  exactly,  in 
most  cases,  to  the  distance  between  the  crown  of  the 
permanent  tooth  corresponding  and  the  gum  level. 
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This  shows  that  the  rate  of  absorption  is  in  proportion 
to  the  advance  of  the  crown  of  the  permanent  tooth. 
It  is  not  to  be  understood  from  this  statement  that 
the  actual  cause  of  absorption  is  brought  about  by 
the  advance  of  the  permanent  tooth.  But  most  cer- 
tainly it  is  the  case  that  the  advance  of  the  permanent 
tooth  is  the  exciting  cause  of  this  process  of  absorption. 
The  action  of  absorption  begins  as  a  necessity  to 
admit  of  the  coming  tooth.  Absorption,  again,  is  not 
a  continuous  action.  There  are  periods  of  rest  in  the 
process,  and  you  will  find  that  the  temporary  arrest  of 
this  action  corresponds  in  some  way  with  a  slowing  of 
the  erupting  permanent  tooth  or  a  temporary  stopping 
of  it,  due,  perhaps,  to  some  systemic  disturbance. 

The  cementum  of  the  root  is  attacked  first,  then 
the  dentine  is  assailed.  On  examination,  deep  semi- 
circular depressions  are  found,  which  gradually  increase 
in  size,  and  ultimately  join  together.  In  the  immediate 
vicinity  of  this  tissue  a  large  vascular  mass  will  be 
noticed  ;  this  has  been  termed  the  '  absorbent  organ.' 
It  is  covered  on  the  surface  with  a  large  quantity  of 
cells,  termed  1  giant  cells  '  or  '  osteoclasts.'  One  of  these 
cells  fits  exactly  into  the  semicircular  depression  formed 
in  the  cementum.  It  is  owing  to  these  cells  that  the 
hard  tissues  become  reduced  and  removed,  as  they 
are  always  present '  when  hard  structures  are  being 
absorbed.  How  these  cells  actually  bring  about  this 
disintegration  of  tissue  is  not  quite  understood,  but  it 
is  either  by  their  amoeboid  movement  or  else  the  cells 
themselves  secrete  an  acid  which  dissolves  the  tissue. 
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These  semicircular  excavations,  into  which  one  of 
these  myloid  cells  fits,  have  been  termed  the  '  lacunae 
of  Howship.' 

There  is  never  any  suppuration  present,  and  there 
is  no  pain.  There  is  a  certain  amount  of  redness  and 
tenderness  of  the  gum  round  the  teeth  ;  but  this  is  due 
to  the  ordinary  increase  of  vascularity,  which  always 
accompanies  a  new  growth  or  development. 

There  is  no  resemblance  between  this  absorption  of 
the  dental  tissue  and  caries.  This  absorption  is  a 
natural  removal  of  a  healthy  structure  ;  while  caries  is 
the  pathological  removal  of  the  same  structure  by 
means  of  a  morbid  process,  and  is  caused  by  a  chemical 
action,  attended  by  the  presence  of  bacteria,  and  con- 
sequently by  putrefaction.  Absorption  always  begins 
at  or  near  the  apex  or  root ;  caries  always  begins  from 
without. 

The  approximate  dates  of  the  decalcification  of  the  temporary  teeth 
are  seen  in  Fig.  t  i. 


CHAPTER  V. 

PERMANENT  ERUPTION. 

The  eruption  of  the  permanent  teeth  is  similar  in 
every  way  to  that  of  their  predecessors.  The  alveolar 
crypts  rapidly  become  absorbed,  and  the  outer  plate 
disappears  more  quickly  than  the  free  edge.  The 
crypts  become  very  much  opened,  and  allow  of  a  very 
free  exit  for  the  teeth,  so  that  no  undue  resistance  to 
their  advance  is  presented.  The  course  of  the  teeth 
can  now  at  this  point  be  readily  directed,  so  that  the 
regulation  of  displaced  teeth  is  an  easy  matter.  As 
the  teeth  advance,  the  alveolar  process  of  the  tem- 
porary set  becomes  entirely  swept  away,  and  a  new 
deposit  takes  place  round  the  permanent  ones,  which 
is  subject  to  their  direction  and  eruption.  No  matter 
in  what  direction  the  tooth  may  go,  the  alveolus  is 
found  round  it,  and  is  entirely  subservient  to  its 
development. 

When  the  teeth  are  making  their  appearance  through 
these  wide-mouthed  crypts,  where  there  is  no  resist- 
ance, the  lips  and  cheeks  on  one  side  and  the  tongue 
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on  the  other  mould  the  arch  required,  and  so  regulate 
the  teeth  and  keep  them  in  position  till  the  fixing 
takes  place  by  the  alveolus  closing  round  their  necks 
when  the  eruption  is  complete.  In  early  childhood, 
when  the  permanent  teeth  are  being  erupted,  if  the 
child  should  suffer  from  enlarged  tonsils  or  any  naso- 
pharyngeal obstruction  necessitating  its  breathing 
through  the  mouth,  the  extra  pressure  brought  to 
bear  by  the  muscular  strain,  owing  to  the  mouth  being 
continually  kept  open,  causes  a  lateral  compression, 
and  gives  the  arch  an  elliptical  shape,  known  as  the 
V-shaped  jaw. 

When  the  eruption  becomes  complete,  the  upper 
and  lower  teeth  antagonize  mechanically,  and  adjust 
themselves  till  they  form  a  perfect  occlusion.  It  is  a 
strange  fact  that,  supposing  any  interference  takes 
place,  with  the  removal  or  eruption  of  one  or  more 
teeth,  so  that  the  occlusion  is  not  perfect,  they  have 
the  power  of  moving  themselves  to  make  up  the  differ- 
ence, and  so  complete  the  normal  arrangement,  thus 
ensuring  comfort  and  utility. 

The  first  permanent  teeth  to  make  their  appearance 
are  the  four  first  molars  ;  then  follow  the  central 
incisors  ;  then  the  lateral  incisors ;  then  the  first 
bicuspids.  These  are  quickly  followed  by  the  second 
bicuspids  ;  then  come  the  canines ;  then  the  second 
molars  ;  and  lastly  the  third  molars,  or  wisdom 
teeth. 

The  roots  are  not  completed  till  about  two  years 
after  the  eruption  of  the  teeth  has  taken  place. 
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The  following  table  gives  an  approximate  idea  of 
the  dates  of  eruption  of  the  permanent  teeth  : 

First  molars  ...    6th  to  7th  year. 

Central  incisors    7th  to  8th  „ 

Lateral  incisors    8th  to  9th  „ 

First  bicuspids    9th  to  10th  „ 

Second  bicuspids   iothtonth,, 

Canines    nth  to  12th  „ 

Second  molars    12th  to  14th  „ 

Third  molars    17th  to  24th  „ 

The  approximate  dates  of  the  calcification  of  the  permanent  teeth 
are  seen  in  Fig.  1 1 . 


CHAPTER  VI. 


CARIES. 

The  disease  that  invades  the  hard  structures  of  the 
teeth  has  become  universally  termed  'dental  caries'; 
but,  when  compared  with  caries  of  bone,  the  term 
does  not  quite  convey  an  accurate  description  of 
what  takes  place.  Attempts  have  been  made  to  sub- 
stitute for  the  word  '  caries  '  the  term  '  decay,'  but  these 
efforts  have  not  found  much  support.  The  term  which 
is  more  descriptive  of  what  actually  takes  place,  and 
which  cannot  be  confounded  with  any  other  process 
that  attacks  hard  structures,  is  'decalcification.' 

The  importance  of  this  condition  is  of  great  moment 
to  those  who  may  at  any  time  come  in  contact  with  it, 
not  only  because  one  is  able  to  check  its  advance  by 
proper  treatment  in  its  early  stages,  but  because  it  is 
the  progress  of  this  decalcification  that  ultimately  brings 
about  a  pulp  exposure.  This  disease  has  been  recog- 
nised from  the  very  earliest  times,  and  its  etiology  has 
been  the  field  of  research  even  from  the  days  of  Hippo- 
crates. It  is  only  within  the  last  few  years  that  a  theory 
based  on  scientific  facts  has  proved  beyond  doubt  what 
is  the  cause  of  this  decalcification.    The  theory  now 
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accepted  by  nearly  everybody  is,  that  decalcification  of 
the  tooth  structure  is  a  chemico-parasitical  action — 
that  is  to  say,  in  the  first  instance  there  is  an  acid 
formation  in  the  oral  cavity  which  dissolves  the  calcific 
matrix  from  the  enamel  and  exposes  the  dentine, 
which,  in  its  turn,  becomes  subject  to  this  acid  solu- 
tion ;  and  secondly,  there  is  the  formation  of  vegetable 
fungi,  which  assists  in  the  calcic  solution  and  ultimate 
disintegration  of  the  tooth.  It  has  been  proved  by 
experiment  that  the  first  stage  of  dental  decalcification 
is  brought  about  by  acids,  which  are  for  the  most  part 
generated  in  the  mouth,  accompanied  by  the  presence 
of  micro-organisms.  These  micro-organisms  are  always 
found  to  be  present  in  decalcified  dentine,  and  have 
been  observed  to  be  the  cause  of  various  changes 
during  this  disease ;  but  it  has  been  shown  that  the 
softening  of  the  dentine  goes  in  advance  of  the  micro- 
organic  invasion. 

The  acids  which  form  in  the  oral  cavity  are  the 
result  of  fermentation,  and  the  fungi,  which  have  the 
power  to  produce  acid,  are  always  present  in  the 
mouth.  The  acid  produced  by  the  assistance  of  those 
micro-organisms  has  been  proved  to  be  the  ordinary 
ferment  'lactic  acid,'  which  is  brought  about  by  the 
conversion  of  non-fermentable  sugars  into  fermentable 
varieties,  followed  by  the  conversion  of  fermentable 
sugars  into  lactic  acid.  The  fungi  produce  the  in- 
vertine  which  converts  non- fermentable  sugar  into 
invert  sugar  by  taking  up  one  molecule  of  water. 

These  fungi  will  not  grow  on  surfaces  that  are 
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exposed  to  friction  by  the  action  of  the  lips  and 
tongue  ;  hence  the  labial  and  lingual  surfaces  of  teeth 
are  seldom  attacked.  If  these  surfaces  are  attacked,  it 
is,  in  most  cases,  as  the  result  of  some  defect  on  their 
surface,  which  allows  of  the  lodgment  of  the  fungi. 
But  on  any  surface  where  the  lodgment  of  the  fungi  is 
protected  their  cultivation  is  rapid,  as  the  medium  in 
which  they  are  placed  is  suitable  in  every  way  for  their 
growth. 

Approximal  surfaces  of  teeth  (surfaces  facing  one 
another),  fissures  naturally  present  in  the  teeth  (such 
as  those  between  the  cusps  of  molars  and  bicus- 
pids), and  clefts  abnormally  produced  or  defects  in 
the  enamel  structure  (the  result  of  retarded  develop- 
ment), are  the  points  where  the  decalcification  of  the 
teeth  usually  takes  place. 

The  acid  dissolves  the  calcific  matter  from  the 
enamel  and  admits  of  the  fungi,  which  can  now  carry 
on  their  work  without  interruption.  The  fungi  have 
no  power  to  attack  or  grow  in  anything  unless  spaces 
are  offered  for  the  lodgment  of  soft  tissue.    It  is  not 

O 

the  fungi  themselves  that  attack  the  tooth  structure, 
but  their  product  (the  lactic  acid). 

There  are  many  other  acids  formed  in  the  mouth, 
which  no  doubt  act  in  part  in  this  decalcification. 

'Nitric  acid'  is  formed  by  the  decomposition  of 
nitrogenous  bodies. 

'  Sulphuric  acid '  is  formed  by  the  decomposition  of 
albuminous  substance. 

'  Hydrochloric  acid '  is  present  sometimes  in  the 


CARIES 


mouth,  owing  to  acid  condition  of  the  saliva  or  as 
caused  by  regurgitation  from  the  stomach. 

The  predisposing  causes  of  decalcification,  apart 
from  those  mentioned,  are  principally  hereditary,  such 
as  the  transmission  of  malformed  teeth  from  parent  to 
child,  or  congenital  defect  from  specific  disease,  which 
gives  the  teeth  anatomical  characters  easily  recognised. 

Decalcification  of  the  teeth  is  peculiar  to  the  young. 
It  is  an  undisputed  fact  that  as  age  advances  the 
chances  of  caries  diminish.  By  the  time  the  subject 
has  reached  the  age  of  twenty,  the  largest  number  of 
cavities  have  formed,  and  if  the  teeth  have  withstood 
decalcification  till  that  period,  the  probability  is  they 
will  remain  intact,  unless  some  unusual  condition  takes 
place. 

As  a  rule  the  teeth  to  be  extracted  are  those  that 
have  been  longest  erupted,  and  the  statistics  o-iven 
which  show  this  very  well,  are  principally  founded  on 
cases  of  children  and  young  people. 
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CHAPTER  VII. 


DENTAL  PULP  AND  PERIOSTEUM. 

The  dental  pulp  is  a  mass  situated  in  the  centre  of  the 
tooth,  Fig.  12.  Its  shape  bears  a  resemblance  to  the 
anatomical  configuration  of  the  tooth  in  which  it  lies. 
It  is  composed  of  bloodvessels  and  nerves,  which  for 
its  size  are  very  numerous,  bound  together  by  con- 
nective tissue. 

The  number  of  bloodvessels  and  nerves  diminishes 
as  the  subject  grows  older,  owing  to  a  lessening  in  the 
size  of  the  apical  foramen.  Consequently,  in  youth 
the  pulp  is  much  larger  than  in  advanced  age.  The 
veins  have  very  thin  walls,  in  some  places  only  endo- 
thelial cells,  and  in  the  arterioles  there  are  found  a  few 
muscular  fibres,  circular  and  longitudinal. 

The  nerve  of  the  pulp  enters  the  apical  foramen  as 
a  single  branch,  and  at  once  divides  into  numerous 
branches,  which  are  intimately  connected  by  fine  naked 
nerve  filaments  with  the  odontoblastic  layer  of  cells  on 
the  surface  of  the  pulp.  These  nerve  fibrils  are  con- 
nected with  the  tubules  of  the  dentine  (Tomes)  through 
the  medium  of  this  odontoblastic  layer,  and  by  this 
means  sensations  of  pain  are  conveyed  to  the  pulp  from 
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without.  The  nerve-tissue  of  the  pulp  conveys  sensa- 
tions of  pain.  Under  ordinary  circumstances  these 
painful  sensations  are  aroused  by  thermal  changes. 

The  '  periosteum  '  or  '  pericementum  '  of  the  root  is 
a  delicate  fibro-connective  tissue  lying  between  the 
root  or  roots  of  the  tooth  and  its  alveolar  socket,  and 


Fig.  12. — Section  of  Pulp.    (Diagrammatic.)    (After  Dr.  Black.) 

completely  filling  up  the  space  between  them.  That 
there  is  a  space,  and  a  large  one,  can  be  demonstrated 
by  looking  at  a  dry  specimen,  when  the  teeth  will  be 
found  quite  movable,  and  in  many  cases  drop  out. 

The  periosteum  is  highly  vascular,  and  contains 
quantities  of  nerves.  The  vascular  and  nerve  supplies 
come  from  the  gingival  branch,  from  branches  from 
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the  dental  division  passing  into  the  root,  and  from  the 
alveolar  canals.  This  membrane  is  not  of  an  even 
thickness,  but  is  thicker  and  denser  at  the  upper  and 
lower  ends,  and  thin  at  the  middle.  It  can  be  divided 
into  two  distinct  layers  :  an  outer,  which  can  be  teased 


Chronic  Alveolar  Abscess  of  the 
Root  of  Lower  Incisor,  with  ab- 
scess cavity  passing  through  the 
body  of  bone,  and  discharging  on 
the  surface  beneath  the  chin. 
(After  Dr.  Black.) 


FlG.  14. 

Acute  Alveolar  Abscess  of  a  Lower 
Incisor,  with  pus  cavity  between 
the  bone  and  periosteum.  (After 
Dr.  Black.) 


into  fibres  ;  an  inner,  which  is  very  dense,  and  contains 
no  elastic  fibres,  and  which  acts  as  a  pericementum  to 
the  roots. 

It  is  the  source  of  nourishment  to  the  tooth.  It  acts 
as  a  pad  or  buffer  for  the  modification  of  shock,  and 
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allows  of  a  certain  amount  of  movement  during  masti- 
cation. It  has  on  its  surface,  in  close  relationship  to 
the  cementum  of  the  root,  a  row  of  specialized  cells, 
termed  '  cementoblasts ';  and  on  its  surface,  toward  the 
alveolar  socket,  there  is  another  layer  of  specialized 
cells,  termed  'osteoblasts,'  each  performing  the  func- 
tion which  their  name  implies. 


Fig.  15. 

Chronic  Alveolar  Abscess  at  the 
Root  of  a  Lower  Incisor. 
(After  Dr.  Black. ) 


Fig.  16. 

Acute  Alveolar  Abscess  of  the  Lower 
Incisor,  pointing  on  the  gum. 
(After  Dr.  Black.) 


The  '  pathological '  changes  that  take  place  in  the  first 
instance  in  the  pulp  tissue,  and  in  the  second  place  in 
the  periosteal  membrane,  are  the  conditions  which  we 
have  to  contend  with  in  cases  of  so-called  '  toothache.' 
It  will  be  evident,  from  the  fact  of  the  highly  vascular 
and  nervous  consistency  of  these  two  structures,  that 
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they  are  subject  to  the  same  conditions  as  other  struc- 
tures in  the  body  of  a  similar  formation.  By  decalci- 
fication of  the  tooth  the  pulp  becomes  exposed  and 
receives  a  shock,  which  may  be  either  from  a  sudden 
change  of  temperature,  or  by  the  application  of  an 


Fig.  17. 

Chronic  Alveolar  Abscess  at  the  Root 
of  a  Lower  Incisor,  with  fistula  dis- 
charging on  the  face  and  the  chin — 
fistula  following  the  periosteum  of 
bone.    (After  Dr.  Black.) 


FIG.  18. 

Acute  Alveolar  Abscess,  with  pus 
sac  between  the  periosteum  of 
bone.    (After  Dr.  Black.) 


irritant,  or,  what  is  most  common,  by  something  which 
is  driven  against  or  into  it  during  mastication,  probably 
some  particle  of  food.  As  the  result  of  this  direct 
irritation,  an  inflammatory  action  is  set  up,  and  this 
inflammation  proceeds  by  the  usual  changes  accom- 
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panying  other  inflammations.  The  shock  which  is 
applied  produces  a  paralysis  of  the  vaso- motor  nerves 
of  the  bloodvessels,  and  their  muscular  walls  become 


Fig.  19. 

Alveolar  Abscess  at  the  Root  of 
Upper  Incisors,  discharging 
into  the  nose.  (After  Dr. 
Black.) 


Fig.  21. 

Acute  Alveolar  Abscess  of  Upper 
Incisor,  pointing  on  the  gum. 
(After  Dr.  Black.) 


Fig.  20. 

Chronic  Alveolar  Abscess  at  the 
Root  of  an  Upper  Incisor,  with 
fistula  on  the  gum.  (After  Dr. 
Black.) 


relaxed,  with  a  consequent 
The  blood-flow  becomes  slow 
and  the  strange  phenomenon 


Fig.  22. 

Upper  Incisor,  with  Acute  Alveolar 
Abscess.  The  pus  has  raised  the 
periosteum  from  the  hard  palate. 
(After  Dr.  Black.) 

dilatation  of  the  vessel, 
and  increased  in  quantity, 
takes  place  of  the  separa- 
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tion  of  the  white  corpuscles  from  the  red.  The  red 
corpuscles  appear  to  congregate  in  the  middle  of  the 
stream,  while  the  white  corpuscles  become  slower  and 
slower  in  their  movement,  then  ultimately  stop,  and 
by  their  amceboid  movement  pass  through  the  walls  of 
the  vessel  into  the  surrounding  tissue. 

This  exudation,  as  it  increases,  produces  more  and 
more  pressure  on  the  nerve  fibrils,  and,  being  confined 


Fig.  23. 

Upper  Molar,  with  Acute  Abscess  at  the 
Buccal  Roots  and  Chronic  Abscess  at 
the  Palatal  Root.  (After  Dr,  Black.) 


FlG.  24. 

Alveolar  Abscess  at  the  Root  of  an 
Upper  Molar,  discharging  into  the 
antrum.    (After  Dr.  Black.) 


within  a  hard  structure,  the  pain  produced  is  of  a 
throbbing  nature  synchronous  with  each  beat  of  the 
heart,  which  is  accelerated  when  the  sufferer  is  in  a 
recumbent  position  and  warm,  as  when  in  bed. 

This  is  true  toothache,  or  pulpitis.  It  is  easily  recog- 
nised by  the  throbbing  pain,  which  is  relieved  by  the 
application  of  cold  and  increased  by  warmth. 

This  inflammatory  action  ends  in  the  death  of  the 
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pulp  by  strangulation,  and  is  followed  by  its  decom- 
position, with  the  formation  of  pus  and  gases. 

Then,  by  continuity  of  structure,  an  inflammatory 
action  is  set  up  in  the  periosteal  membrane.  Precisely 
the  same  phenomenon  takes  place  here  :  a  thickening 
of  the  membrane  occurs,  due  to  the  exudation,  which 
actually  raises  the  tooth  in  its  socket.    This  can  be 


Fig.  25. 

Alveolar  Abscess  at  the  Buccal  Roots  of  an  Upper  Molar,  discharging 
on  the  face.    (After  Dr.  Black.) 

easily  recognised  by  the  excessive  pain  which  is  pro- 
duced by  biting  on  the  tooth  affected. 

An  abscess  sac  is  formed  at  the  apex  of  the  root  or 
roots,  which,  as  it  becomes  distended  by  the  formation 
of  pus,  produces  a  resorption  of  the  alveolar  wall,  as  a 
rule  in  the  line  of  least  resistance.  Then  the  abscess 
finds  its  way  to  the  surface.  This  is  termed  '  alveolar 
abscess,'  or,  in  more  colloquial  language,  'gum-boil.' 

The  drawings  show  the  course,  as  a  rule,  taken  by 
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pus  from  the  respective  teeth.  But  sometimes  the  pus 
finds  its  way  underneath  the  cervical  fascia,  and  its 
ultimate  exit  may  be  at  a  very  remote  distance.  Some 
cases  are  recorded  where  the  opening  was  over  the 
sternum.  Such  a  case  occurred  in  my  father's  practice, 
and  was  cured  by  the  removal  of  the  tooth  affected. 

It  is  a  daily  experience  in  a  hospital  dispensary  to 
find  people  with  sinuses  on  the  face  and  neck  dis- 
charging pus  freely.* 

If  the  tooth  which  causes  this  condition  be  extracted 
at  once,  the  cause  is  not  only  removed,  but  a  natural 
drainage-tube  is  formed  for  the  sac  to  empty  itself. 

*  On  inquiry  into  such  cases,  we  are  invariably  told  that  they  had 
had  a  swollen  cheek  at  some  time,  and,  being  advised  to  poultice, 
the  abscess  had  burst  of  itself,  or  had  been  opened  by  a  surgeon. 


CHAPTER  VI  I  I. 


DENTAL  ANATOMY. 

The  teeth  are  composed  of  four  tissues  :  first,  '  den- 
tine,' which  forms  the  body  of  the  tooth,  and  is  its  main 
substance  ;  second,  '  enamel,'  which  encases  the  coronal 
part,  and  is  its  protective  agent;  third,  'cementum,' 
which  encases  the  root  or  roots,  and  meets  the  enamel 
covering  at  the  neck  of  the  tooth  ;  fourth,  '  pulp,'  which 
occupies  the  cavity  in  the  dentine,  and  completely 
fills  it. 

For  anatomical  purposes  the  teeth  may  be  divided 
into  three  parts  :  first,  the  'crown,'  which  is  the  part 
projecting  above  the  gum  tissue,  and  is  covered  with 
enamel ;  second,  the  '  root '  or  roots,  which  are  encased 
in  the  alveolar  socket,  and  are  covered  with  cementum  ; 
third,  the  'neck,'  which  is  the  part  at  which  the  crown 
joins  the  root,  and  corresponds  to  the  free  edge  of  the 
gum. 

The  crowns  may  be  divided  into  four  kinds  :  first, 
chisel-shaped  teeth  for  cutting  purposes  ('incisors'), 
eight  in  number  ;  second,  sharp-pointed  teeth,  or  teeth 
with  only  one  cusp,  for  seizing  purposes  ('canines'), 
four  in  number  ;   third,  oblong  -  shaped    teeth,  sur- 
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mounted  by  two  cusps,  for  grinding  and  tearing  pur- 
poses ('bicuspids'),  eight  in  number  ;  fourth,  squarish- 
shaped  teeth,  having  the  corners  rounded  off  and 
surmounted  by  a  number  of  cusps,  for  grinding  pur- 
poses ('molars'),  twelve  in  number. 

The  roots  may  be  either  single  (as  in  the  incisors, 
canines,  bicuspids)  or  double  (as  in  lower  molars),  or 
there  may  be  three  roots  (as  in  the  upper  molars),  or 
an  indefinite  number  (as  in  abnormalities).  They  may 
be  round- shaped  or  cylindrical  (as  in  the  incisors  of  the 
upper  jaw  and  upper  molars),  or  they  may  be  slightly 
flattened  (as  in  the  upper  canines),  or,  again,  they  may 
be  distinctly  flattened  (as  in  the  lower  incisors,  canines, 
and  upper  and  lower  bicuspids  and  molars).  They 
may  have  straight  roots  (as  in  the  upper  and  lower 
incisors,  canines,  and  bicuspids),  or  they  may  have 
curved  roots  (as  in  the  lower  molars),  or  they  may  be 
in  part  straight  and  in  part  curved  (as  in  the  upper 
molars). 

The  surfaces  of  the  crowns  of  the  teeth  are  named 
according  to  the  relative  position  they  bear  to  one 
another,  to  the  cheek,  to  the  lips  and  tongue,  and  to 
the  middle  line — viz.,  occluding  or  grinding  surface, 
buccal  surface,  labial  surface,  lingual  surface,  mesial 
surface,  distal  surface. 

Incisors — The  Upper  Central  Incisors  (Fig.  26). — 
These  are  the  largest  of  this  group,  the  labial  surface 
being  convex  and  the  lingual  surface  concave  ;  the 
mesial  surface  is  larger  than  the  distal,  and  its  junction 
with  the  cutting  edge  is  at  an  acute  angle,  while  the  distal 
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surface  forms  an  obtuse  angle  with  it.  The  enamel  in 
its  labial  and  lingual  surfaces  terminates  in  a  crescentic 
form,  with  the  arch  facing  upwards  towards  the  gum,  and 
on  the  mesial  and  distal  surface  in  a  V-shape,  having  the 
apex  of  the  V  looking  downward  away  from  the  gum. 


(0  (2)  (3) 

Fig.  26. 


(1)  Right  Upper  Central  Incisor,  Labia]  Surface,    a,  Apex  of  root;  b,  body  of 

root ;  c,  labial  surface  ;  d,  mesial  surface ;  e,  distal  surface  ;  /,  cutting 
edge  !  gi  distal  angle  ;  h,  mesial  angle  ;  i,  labial  grooves. 

(2)  Right  Upper  Central  Incisor,  Lingual  Surface,    a,  Apex  of  root  ;  b,  body  of 

root  ;  c,  gingival  line  ;  d,  lingulum  ;  e,  distal  surface  ;  /,  mesial  surface  ; 
g,  cutting  edge  ;  /i,  distal  marginal  ridge  ;  i,  mesial  marginal  ridge. 

(3)  Right  Upper  Central  Incisor,  Mesial  Surface,    a,  Apex  of  root  ;  b,  body  of 

root  ;  c,  gingival  line  ;  d,  gingival  ridge  ;  e,  mesial  angle. 

The  root  is  round  and  straight,  and  the  pulp  bears  a 
resemblance  to  the  anatomical  formation  of  the  tooth. 

The  Upper  Lateral  Incisors  (Fig.  27). — These  are 
smaller  than  the  centrals,  but  bear  a  great  resemblance 
to  them.  The  tubercle,  which  is  present  at  the  upper 
part  near  the  gum  on  the  lingual  surface,  is  more 
developed  than  in  the  centrals,  and  is  a  favourite  spot 
for  decalcification. 
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Lower  Central  Incisors  (Fig.  28).— These  are  smaller 
than  the  upper  incisors,  and  are  also  smaller  than  the 
lower  lateral  incisors  ;  they  have  a  cutting  edge  nearly 
level,  the  two  angles  being  both  acute.  The  roots  are 
very  much  compressed  laterally. 

Lower  Lateral  Incisors  (Fig.  28).— These  are  very 
similar  to  the  central,  except  that  they  are  considerably 


(1)  (2)  (3) 

Fig.  27. 


(1)  Right  Upper  Lateral  Incisor,  Labial  Surface,    a,  Apex  of  root;  />,  body  of 

root ;  d,  gingival  line  ;  e,  median  angle  ;  /,  cutting  edge  ;  g,  distal  angle  ; 
//.,  labial  grooves  ;  /,  distal  surface  ;  /',  mesial  surface. 

(2)  Right  Upper  Lateral  Incisor,  Lingual  Surface,    a,  Apex  of  root ;  d,  body  of 

root  ;  c,  gingival  line  ;  d,  lingual  pit  ;  e,  distal  angle  ;  /,  mesial  angle  ; 
g,  cutting  edge  ;  /i,  mesial  surface  ;  i,  distal  surface. 

(3)  Right  Upper  Lateral  Incisor,  Mesial  Surface,    a,  Apex  of  root ;  b,  body  of 

root  ;  c,  gingival  line  ;  d,  linguo-gingival  ridge  and  tubercle  ;  e,  mesial  angle. 

larger,  and  have  the  distal  angle  very  much  rounded  off. 
The  roots  are  very  much  compressed  laterally. 

Canines — Upper  Canines  (Fig.  29). — These  are  the 
characteristic  teeth  of  the  face,  situated  at  the  angle  of 
the  jaw,  and  have  the  largest  root  of  any  of  the  teeth. 
They  are  the  most  important  teeth  in  comparative 
dentology.  In  some  of  the  lower  animals  they  are 
developed  to  a  great  size,  and  are  adapted  for  many 
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purposes,  the  most  interesting  being  those  of  prehen- 
sion, gnawing,  locomotion,  and  defence. 

The  labial  surface  is  concave,  and  has  a  slight  ridge 
running  from  the  gum  level  and  terminating  in  the 
single  cusp  which  surmounts  the  cutting  edge.  The 
cutting  edge  to  the  mesial  side  of  the  cusp  is  compara- 


Fig.  28. 

(1)  Left  Lower  Central  Incisor,  Labial  Surface,     a,  Cutting  edge  ;  b,  labial 

grooves  ;  c,  distal  angle  ;  d,  mesial  angle  ;  e,  gingival  ridge. 

(2)  Lower  Central  Incisor,  Lingual  Surface,    a,  Cutting  edge ;  />,  mesial  angle  ; 

c,  distal  angle  ;  d,  lingual  ridge  ;  e,  mesial  marginal  ridge  ;  f,  distal  marginal 
ridge  ;  g,  linguo-gingival  ridge. 

(3)  Lower  Central  Incisor,  Mesial  Surface. 

(4)  Left  Lower  Lateral  Incisor,  Labial  Surface,    a,  Cutting  edge  ;  b,  distal  angle  ; 

c,  mesial  angle  ;  d,  labial  grooves  ;  e,  gingival  line. 

(5)  Right  Lower  Lateral  Incisor,  Distal  Surface,    a,  Cutting  edge ;  b,  linguo- 

gingival  ridge  ;  c,  gingival  ridge  ;  d,  deep  groove  in  the  root. 

tively  sharp,  while  the  distal  edge  tapers  gradually  off. 
The  lingual  surface  has  also  a  longitudinal  ridge,  ending 
at  the  gum  edge  in  a  well-marked  tubercle,  similar  to 
that  on  the  lateral  incisor. 

The  root  is  slightly  compressed  laterally,  and  is,  as 
a  rule,  straight. 

Lower  Canines  (Fig.  30). — These  are  very  similar  to 
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(1)  Right  Upper  Canine,  Labial  Surface,    a,  Apex  of  root  ;  b,  body  of  root  ; 

c,  gingival  ridge  ;  d,  labial  ridge  :  e,  mesial  angle  ;  /,  point  of  cusp  ;  g,  distal 
angle  ;  k,  labial  grooves. 

(2)  Right  Upper  Canine,  Lingual  Surface.        Apex  of  root  ;      body  of  root  ; 

c,  gingival  ridge ;  d,  distal  angle  ;  e,  point  of  cusp ;  /,  mesial  angle  ; 
g,  lingual  ridge  ;  h,  lingual  grooves. 

(3)  Right  Upper  Canine,  Mesial  Surface,    a,  Apex  of  root  ;  b,  body  of  root  ; 

c,  gingival  ridge;  d,  linguo-gingival  ridge;  c,  mesial  marginal  ridge; 
f,  point  of  cusp. 

 IX 


(1)  Left  Lower  Canine,  Labial  Surface,  a,  Point  of  cusp  ;  b,  distal  angle  ;  c,  gingival 

ridge  ;  d,  body  of  root ;  e,  apex  of  root ;  /,  mesial  angle  ;  g,  labial  ridge. 

(2)  Left  Lower  Canine,  Lingual  Surface,    a,  Point  of  cusp  ;  b,  mesial  ridge  ; 

c,  gingival  ridge  ;  d,  body  of  root ;  <?,  apex  of  root ;  f,  distal  angle  ;  g,  lingual 
ridge  ;  h,  lingual  groove. 

(3)  Left  Lower  Canine,  Mesial  Surface,    a,  Point  of  cusp  ;  b,  linguo-gingival 

ridge  ;  c,  body  of  root  ;  d,  apex  of  root ;  e,  gingival  ridge. 
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the  upper,  except  that  the  ridge  is  not  so  well  marked, 
and  the  roots  are  more  compressed  laterally. 

Premolars  or  Bicuspids — First  Upper  Bicuspids 
(Fig-  31)- — These  are  slightly  larger  than  the  lower. 
The  labial  surface  is  rather  larger  than  the  lingual.  It 
is  surmounted  by  two  cusps,  having  a  deep  fissure 


(i)  (2)  (3) 

Fig.  31. 


(1)  First  Upper  Bicuspid,  Grinding  Surface,    a,  Buccal  surface;  b,  lingual  sur- 

face ;  c,  mesial  surface  ;  d,  distal  surface  ;  e,  buccal  cusp  ;  /,  lingual  cusp  ; 
g,  mesial  marginal  ridge  ;  h,  distal  marginal  ridge ;  i,  transverse  fissure. 

(2)  Right  Upper  Bicuspid,  Buccal  Surface,    a,  Apex  of  buccal  bifurcation  of  root ; 

b,  apex  of  lingual  bifurcation  of  root ;  c,  point  of  buccal  cusp  ;  d,  distal 
angle  ;  e,  mesial  angle  ;  fundg,  buccal  grooves  ;  h,  buccal  ridge. 

(3)  Right  Upper  First  Bicuspid,    a,  Buccal  root ;  b,  lingual  root ;  c,  buccal  cusp  ; 

d,  lingual  cusp  ;  e,  gingival  line  ;  f,  mesial  angle. 

dividing.  The  root  is  very  much  flattened  laterally,  is 
usually  straight,  and,  as  a  rule,  is  bifurcated. 

Second  Upper  Bicuspid. — This  is  very  similar  to  the 
first  in  every  way,  except  that  the  root  is  usually  not 
bifurcated,  although  in  many  cases  it  is. 

First  Lower  Bicuspid. — This  has  two  cusps,  but 
the  lingual  is  very  much  smaller  than  the  buccal,  and 
bears  a  great  resemblance  to  the  canine  tooth.  These 
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a 


(I)  (2)  (3) 

Fig.  32. 


(1)  Right  Upper  Second  Bicuspid,  Grinding  Surface,    a,  Buccal  ridge  ;  b,  lingual 

cusp  ;  c,  buccal  cusp  ;  d,  central  groove  ;  e,  triangular  grooves. 

(2)  Right  Upper  Second  Bicuspid,  Buccal  Surface,    a,  Apex  of  root  ;  b,  body  of 

root  ;  c,  point  of  buccal  cusp  ;  d,  gingival  line  ;  e,  buccal  ridge  ;  f,  buccal 
grooves  ;  f,  distal  surface  ;  //,  mesial  surface. 

(3)  Right  Upper  Second  Bicuspid,  Mesial  Surface,    a,  Body  of  root  ;  6,  gingival 

line  ;  c,  lingual  cusp  ;  d,  buccal  cusp. 


(0  (2)  (3) 

Fig.  33. 


(1)  Right  Lower  First  Bicuspid,  Grinding  Surface,    a,  Buccal  ridge;  b,  lingual 

ridge  ;  c,  distal  angle  ;  d,  mesial  angle  ;  e,  distal  pit  or  fissure  ;  f,  mesial  pit 
or  fissure ;  gt  ridge  passing  from  buccal  cusp  to  lingual  cusp. 

(2)  Right  Lower  First  Bicuspid,  Buccal  Surface,    a,  Point  of  buccal  cusp  ;  b,  apex 

of  root  ;  c,  body  of  root  ;  d,  gingival  line  ;  e,  mesial  angle  ;  /,  distal  angle  ; 
g,  buccal  grooves. 

(3)  Left  Lower  Bicuspid,  Mesial  Surface,    a,  Point  of  buccal  cusp  ;  b,  apex  of 

root  ;  c,  body  of  root ;  d,  gingival  line  ;  e,  lingual  cusp. 
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two  cusps  are  united  by  a  distinct  ridge,  having  a 
small  fissure  on  both  sides  of  it.  The  root  is  not 
quite  so  flattened  as  its  neighbour  in  the  upper  jaw, 
and  is  quite  straight  (Fig.  33). 


(1)  Right  Lower  Second  Bicuspid,  Grinding  Surface,    a,  Buccal  cusp;  l>,  disto- 

lingual  cusp  ;  c,  mesio-lingual  cusp  ;  d,  lingual  groove  ;  e,  mesial  groove  ; 
/,  distal  groove. 

(2)  Left  Lower  Second  Bicuspid,  Buccal  Surface.     a,  Point  of  buccal  cusp  ; 

I),  apex  of  root  ;  c,  body  of  root  ;  d,  gingival  line  ;  e,  distal  angle  ;  /,  mesial 
angle  ;  g,  buccal  grooves  ;  h,  buccal  ridge. 

(3)  Left  Lower  Second  Bicuspid,  Mesial  Surface,     a,  Point  of  buccal  cusp  ; 

b,  point  of  lingual  cusp  ;  c ,  ap?x  of  root ;  d,  body  of  root ;  e,  gingival  line  ; 
f,  ridge  of  buccal  cusp  ;  g,  distal  marginal  ridge. 

Second  Lower  Bicuspid. — This  is  very  similar  to  the 
first,  except  that  the  lingual  cusp  is  usually  larger  than 
the  buccal.  Very  often  this  tooth  presents  a  third 
cusp.    The  root  is  shaped  like  its  fellow  (Fig.  34). 

Molars.- — The  first  and  second  tipper  molars  are 
very  similar,  except  that  the  roots  of  the  first  are  more 
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divergent  than  those  of  the  second.  The  crowns  are 
somewhat  rhomboidal  in  shape,  and  are  surmounted 
by  four  cusps  :  two  to  the  buccal  side,  and  two  to 
the  palate,  the  antero-palatal,  which  is  the  largest, 
being  joined  to  the  posterior  buccal  by  an  oblique 
ridge,  on  both  sides  of  which  is  a  deep  fissure.  They 
have  three  roots,   two  lying  in  an  antero-posterior 


a 


Fig.  35. 


(1)  Right  Upper  First  Molar,  Occluding  or  Grinding  Surface,    a,  Mesio-buccal 

cusp  ;  right  h,  disto-buccal  cusp  ;  c,  mesio-lingual  cusp  ;  d,  disto-lingual 
cusp  ;  f  mesio-marginal  ridge ;  g,  disto-marginal  ridge  ;  left  i,  mesial  groove  ; 
right  z,  buccal  groove  ;  left  //,  mesial  groove. 

(2)  Right  Upper  First  Molar,  Mesial  Surface,    a,  Palatal  root  ;  b,  disto-buccal 

root;  c ,  mesio-buccal  root;  d,  mesio-buccal  cusp;  e.  disto-buccal  cusp; 
/,  mesio-hngual  cusp  ;  g,  disto-lingual  cusp ;  j,  gingival  line. 

position  towards  the  buccal  side,  and  one  towards  the 
palate.  The  buccal  roots  are  flattened  and  straight, 
the  anterior  being  the  larger.  The  palatal  root  is 
cylindrical,  and  curved  inwards  and  upwards 

Third  Upper  Molars  [Wisdom).— These  have,  as  a 
rule,  the  roots  fused  into  one,  forming  a  cone-shaped 
root.  They  have  three  cusps,  two  of  them  placed 
towards  the  buccal  side  and  one  towards  the  palate. 
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d)  (2) 
Fig.  36. 

(1)  Right  Upper  Third  Molar,  Buccal  Surface. 

(2)  Right  Upper  Third  Molar  (Wisdom),  Grinding  Surface,    a,  Anterior  buccal 

cusp  ;  //,  posterior  buccal  cusp  ;  c,  palatal  cusp. 


(3)  (4) 

Fig.  37. 

(1)  Left  Lower  First  Molar,  Grinding  Surface,    a,  Mesio-buccal  cusp  ;  b,  disto- 

buccal  cusp  ;  c,  mesio-lingual  cusp  ;  d,  disto-lingual  cusp ;  e,  distal  cusp. 

(2)  Left  Lower  First  Molar,  Buccal  Surface,    a,  Anterior  root ;  b,  posterior  root ; 

c,  gingival  line  ;  d,  buccal  pit.  (Note. — The  buccal  pit  of  this  tooth  is  a 
common  seat  of  decalcification.) 

(3)  Left  Lower  First  Molar,  Lingual  Surface,     a,  Anterior  root  ;  b,  posterior 

root ;  c,  gingival  line  ;  d,  lingual  groove. 

(4)  Left  Lower  First  Molar,  Distal  Surface,    a,  Posterior  root ;      anterior  root. 
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They  vary  very  much  in  size  and  shape  in  different 
individuals  (Fig.  36). 

First  Lower  Molar. — The  crown  of  this  tooth  is 


Fig.  38. 

(1)  Right  Lower  Second  Molar,  Grinding  Surface,   a,  Disto -lingual  cusp  ;  b,  mesio- 

lingual  cusp ;  c,  mesio-buccal  cusp  ;  d,  disto-buccal  cusp. 

(2)  Left  Lower  Second  Molar,  Lingual  Surface,    a,  Anterior  root  ;  b,  posterior 

root.    (Note  the  convergence  of  roots.) 

also  squarish  in  shape,  and  is  surmounted  by  five  cusps, 
two  towards  the  tongue,  two  towards  the  cheek,  and  one 
placed  at  the  distal  surface  between  the  posterior  buccal 


(0  (2) 
Fig.  39. 

(1)  Left  Lower  Wisdom,  Grinding  Surface,    a,  b,  r,  d,  c,  Five  cusps. 

(2)  Right  Lower  Third  Molar,  Buccal  Surface. 

and  lingual  cusps.  It  has  two  roots,  flattened  antero- 
posteriorly,  the  anterior  being  the  larger  (Fig.  37). 
They  are  curved  downwards  and  backwards. 
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Second  Lower  Molar.— This  is  similar  to  the  first, 
except  that  it  has  only  four  cusps  (fifth  absent),  and 
the  roots  are  not  so  divergent  (Fig.  38). 

Third  Lower  Molar  (Wisdom).— This  has,  as  a  rule, 
five  cusps,  and,  like  its  neighbours  in  the  upper  jaw, 


Fig.  40.- — Temporary  Teeth. 


the  roots  are  fused  into  one,  and  are  subject  to  a  great 
number  of  varieties  in  shape.  The  concavity  of  the 
molar  roots  always  looks  backward  (Fig.  39). 

The  Temporary,  Deciduous  or  Milk  Teeth. — 
These  are  very  similar  to  the  permanent  teeth 
anatomically,  but  have  certain  peculiarities,  which 
are  typical.    They  are  smaller  than  the  permanent 
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teeth,  their  molar  roots  are  more  divergent,  in  order  to 
admit  of  the  crowns  of  permanent  bicuspids,  their 
necks  are  very  constricted,  and  the  enamel  covering  of 
the  crown  terminates  abruptly  at  the  neck  by  turning 
upon  itself,  forming  a  well-marked  ridge.  They  have 
a  perpendicular  implantation  in  the  alveolus. 

The  first  upper  molar  has  three  cusps,  the  second 
upper  molar  has  four  cusps,  the  first  lower  molar  has 
four  cusps,  the  second  lower  molar  has  five  cusps 
(Fig.  40). 

A  knowledge  of  these  anatomical  details,  besides 
being  necessary,  to  a  large  extent,  in  a  surgical  point 
of  view,  might  be  useful  in  cases  of  medico-legal 
inquiry. 


CHAPTER  IX. 


EXTRACTION. 

The  extraction  of  teeth  cannot  be  performed  with 
any  success  unless  the  operator  has  made  himself 
thoroughly  acquainted  with  the  anatomical  shape, 
number  and  position  of  the  root  or  roots  of  the  teeth. 
If  this  knowledge  has  been  gained,  the  choosing  of 
instruments,  their  application  to  the  teeth,  and  the 
mode  of  dislodgment,  follow  as  a  comparatively  easy 
matter.  I  may  say  in  passing,  as  a  word  of  encourage- 
ment, that  the  most  expert  operators  sometimes  come 
to  grief  in  the  extraction  of  teeth,  and  find  difficulties 
they  did  not  expect.  But  these  difficulties  are  few, 
and  usually  can  be  accounted  for  by  some  abnormal 
shape  or  position  of  the  tooth.  Such  contingencies 
occasionally  occur  in  the  experience  of  dental  operators, 
but  if  there  be  given  a  normally -shaped  tooth  and  a 
properly  constructed  instrument,  then  I  may  safely  say 
that  the  removal  of  a  tooth  from  its  socket  can  be 
performed  without  fear,  and  free  from  any  unfortunate 
casualty,  at  least  as  far  as  the  breaking  of  the  tooth 
is  concerned.  There  are  many  other  accidents  that 
might  occur.     It  is  unnecessary  to  enumerate  them 
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all.  But  the  three  which  occur  most  frequently  are  : 
fracture  of  the  jaw  or  part  of  the  jaw,  dislocation 
of  the  jaw,  and  the  chance  of  the  tooth  slipping  from 
the  instrument  and  lodging  in  the  trachea.  The  last 
is  the  most  dangerous  contingency,  especially  when 
the  patient  is  in  the  recumbent  position  and  is  under 
an  anaesthetic — particularly  when  the  anaesthetic  is 
chloroform.  I  would  here  remark,  and  emphasize  my 
remark,  that  where  more  than  one  tooth  is  to  be 
removed,  be  sure  the  one  is  safely  outside  the  patient's 
mouth  before  proceeding  with  the  next.  Never  be  in 
a  hurry.  Never  try  to  accomplish  more  than  the  eye 
can  follow  or  the  hand  perform.  Take  carefully  into 
consideration  all  possible  contingencies,  and  concen- 
trate your  entire  attention  on  what  is  to  be  done. 
Be  sure  to  select  the  right  instrument,  get  the  patient 
into  a  proper  position,  and  apply  the  forceps  to  the 
tooth  in  such  a  manner  that  the  operator  is  at  no 
disadvantage  and  is  not  made  to  be  or  to  appear  awk- 
ward. Assure  the  patient  of  the  necessity  of  keeping 
steady.  Then  let  the  operation  be  based  upon  the 
following  principles,  and  the  troubles  of  both  patient 
and  operator  will  be  minimized. 

In  ancient  medical  history  relating  to  dentistry,  we 
read  of  a  teacher  exhibiting  to  his  students  a  forcep 
made  of  lead,  exhorting  them  to  place  so  much  value 
on  a  tooth  that  it  should  not  be  extracted  except 
by  means  of  such  an  instrument.  It  was  good  teach- 
ing, and  his  figurative  lesson  is  that  of  the  present 
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I  feel  convinced  that  the  science  of  dentistry  will 
reach  such  a  point  that,  except  perhaps  in  cases  of 
irregularity,  it  will  he  quite  unnecessary  to  remove 
teeth  until  we  arrive  at  the  seventh  stage  of  life,  when 
senile  atrophy  may  demand  their  extraction.  In  that 
case  this  operation  could  be  performed  by  means  of 
the  ancient  leaden  forceps. 

There  are  many  instruments  which  have  become 
obsolete  in  this  '  faddy '  age,  but  which,  when  under- 
stood and  used  in  the  proper  way  and  at  the  proper 
time,  are  far  in  advance  of  many  of  the  so-called 
'  improved  '  new  methods  and  appliances. 

Taking  the  tooth-key  as  an  example,  it  will  be  found 
that  it  has  almost  died  out,  and  is  considered  by  many 
to  be  useless  and  dangerous  ;  yet,  with  care  and  by 
taking  directions  from  those  who  have  used  it  all  their 
life  as  to  how  it  should  be  applied,  there  was  and  is 
no  better  instrument  for  certain  conditions,  and  it  has 
succeeded  in  many  cases  when  forceps,  etc.,  have 
utterly  failed. 

Then,  again,  practitioners  went  to  the  other  extreme, 
and  the  custom  was  that,  whenever  a  tooth  was  bad,  or 
even  in  many  cases  merely  looked  bad,  it  was  removed, 
and  no  attempt  was  made  to  save  it.  This  state  of 
affairs  became  so  recognised  by  everyone  that  the 
dentist  was  called  by  the  very  appropriate  name  of 
'  tooth-puller.'  But  this  fashion  is  also  passing  away, 
and  we  are  again  returning  to  the  old  idea  of  retaining 
these  teeth  as  long  as  possible,  by  subjecting  the 
offending  tooth  to  treatment. 
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I  draw  attention  to  these  facts  in  order  that,  when 
consulted  by  anyone  for  toothache  or  symptoms  of  pain 
in  the  vicinity  of  the  tooth,  much  discretion  should  be 
exercised  as  to  the  condition  of  affairs,  and  a  careful 
decision  made  as  to  what  should  be  done,  not  coming 
rashly  to  the  conclusion  that  the  tooth  should  come  out, 
but,  if  from  its  appearance  or  the  symptoms  given 
there  is  a  chance  of  its  preservation,  giving  it 
that  chance,  and  not  condemning  it  until  the  last 
has  been  done  to  save  it.  But  if  the  conditions  of 
the  case  are  such  that  the  removal  of  the  tooth 
would  be  best  for  the  patient,  then  be  prepared  to 
undertake  the  operation.  If  otherwise,  let  the  patient 
consult  a  dentist  as  to  the  probability  of  saving  the 
tooth. 

In  endeavouring  to  describe  the  mode  of  applying 
the  forceps  to  teeth  and  that  of  their  removal,  I  do 
so  under  reservation.  I  do  not  wish  my  statements 
to  be  taken  as  absolute.  There  may  be  many  other 
methods  of  extracting  teeth  which  are  taught  by 
dentists,  and  yet  are  unknown  to  me.  But  whatever 
I  shall  say  in  connection  with  tooth  extraction  is 
the  outcome  of  my  own  experience,  and  is  what  I 
have  taught  for  years,  and  have  found  quite  sufficient 
for  all  practical  purposes. 

The  teeth  are  planted  in  the  alveolar  process,  which 
is  composed  of  two  plates  of  bone,  divided  into  crypts 
by  septa,  passing  from  one  plate  to  the  other,  and 
taking  the  form  of  the  root  enclosed.    The  outer  plate 
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Fig.  41. 


Lozuer. 
Molars. 


Upper. 
Molars. 


First  movement  for  periosteal  disconnection.  Second  movement  for  dislocation. 
The  thin  lines  round  roots  indicate  position  and  shape  of  blade-points.  


*  Slightly  antero-posterior. 
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is  much  thinner  than  the  inner,  except  in  the  case 
of  lower  wisdom  teeth.  In  their  case  the  outer 
plate  is  strengthened  by  the  ^/-oblique  line  or 
ridge,  and  hence  the  inner  plate  is  thinner.  The 
alveolar  process  is  subservient  to  the  development 
of  the  teeth,  and  would  not  be  there  were  there 
no  teeth.  On  removal  of  a  tooth,  the  alveolar  pro- 
cess disappears  by  absorption,  there  being  no  more 
use  for  it.  These  two  facts  are  of  great  moment 
in  the  extraction  of  teeth,  and  I  shall  refer  to  them 
again. 

There  are  certain  teeth  which  have  one  root,  some 
have  two  roots,  others  have  three  roots.  To  meet 
these  peculiarities  there  are  three,  and  only  three, 
forms  of  blades  of  instruments  in  the  entire  stock  of 
dental  forceps  ever  made  ;  any  deviation  from  these 
three  forms  is  merely  to  suit  circumstances  and  pecu- 
liarities that  may  have  occurred,  but  they  can  all  be 
resolved  into  the  original  forms.  One  may  come 
across  many  curious  forceps  for  tooth  extraction,  but 
the  peculiarities  of  these  are  almost  altogether  in  the 
handles,  which  have  been  altered  to  fit  certain  hands 
and  to  suit  various  styles  of  operating.  But  what  I 
am  desirous  of  drawing  attention  to  is  the  forms  of 
blades,  which  can  never  alter.  There  are  three  standard 
root-formations,  both  as  regards  number  and  position 
in  the  jaws,  and  to  meet  this  arrangement  there  must 
be  three  standard  forms  of  blades.  Such  being  the 
case,  any  departure  from  these  three  forms  must 
necessarily  be  wrong,  and  cannot  possibly  fit  the  teeth. 
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Whenever  you  have  a  tooth  with  a  single  root  present, 
or  a  multiple-rooted  tooth  having  one  of  the  roots 
isolated,  then  it  will  be  apparent  that  the  point  of  the 
blade  must  be  formed  in  such  a  manner  as  to  grasp 
this  root,  so  that  the  free  edge  will  not  impinge  on  it. 

Such  a  point  I  shall  call  round — thus,  f]  (Fig.  41)  

in  contradistinction  to  the  other  condition,  viz.,  that 
whenever  you  have  two  roots  placed  together  in  an 
antero-posterior  position,  you  must  have  a  pointed 
blade  to  go  between  these  two — thus,  (\  (Fig.  41). 
This  form  I  shall  designate  as  'pointed'  blade.  The 
three  standard  forceps  are  made  up  from  these  two 
forms  of  blade-points,  the  one  having  a  double  rounded 
edge,  the  other  a  rounded  blade  on  one  side  and  a 
pointed  blade  on  the  other,  and  the  third  a  double- 
pointed  blade. 

I  shall  pause  here  for  a  minute  and  ask  my  readers 
to  consider  well  these  forms  of  blades,  the  combination 
of  which  constitutes  the  three  standard  forceps  used  in 
dental  surgery,  as  this  is  the  first  stage  in  unravelling 
the  mystery  of  successful  tooth  extraction.  It  can  be 
easily  understood  that  if  a  pointed  blade  be  applied  to 
a  single  root,  or  if  an  attempt  be  made  to  place  a 
rounded  blade  between  two  roots  lying  antero-pos- 
teriorly,  the  effect  will  be  very  much  the  same  as  if 
you  applied  a  pair  of  sharp  pliers,  which,  when  pres- 
sure is  brought  to  bear,  are  liable  to  slip  instead  of 
grasp.  Using  a  forceps  not  adapted  to  the  form  and 
position  of  the  root  or  roots  of  the  tooth  to  be  extracted 
is  the  cause  of  a  great  many  distressing  failures. 


EXTRA  CTION 


63 


In  order  to  lessen  the  severity  of  the  extraction  of  a 
tooth,  and  to  minimize  the  chance  of  fracture  of  its  root 
or  roots,  it  will  be  evident  that  any  force  that  you  may 
apply  should  be  in  a  line  where  there  is  least  resist- 
ance. The  two  main  forces  we  have  to  contend  with 
are  adhesion  and  cohesion.  In  the  first  place,  we  have 
to  disconnect  the  periosteal  attachment ;  then,  in  the 
second  place,  we  have  to  dislocate  the  root  from  its 
socket.  Now,  the  anatomical  shape  and  position  ot 
the  root  or  roots  will  enable  us  to  overcome  these  two 
difficulties — as,  for  example,  a  round  root  should  be 
rotated,  or  a  flat  root  should  be  moved  at  right  angles 
to  its  flattening,  or,  again,  a  curved  root  should  be 
moved  in  the  circle  of  which  it  forms  a  segment 
(Fig.  41).  Then,  the  patient  should  be  placed  as  low 
as  possible  when  removing  lower  teeth,  and  as  high  as 
possible  when  removing  upper  teeth,  so  as  to  increase 
in  the  one  case  your  lifting  power,  and  in  the  other 
your  traction  downwards.  Again,  the  patient's  head 
must  be  kept  steady.  This  is  clone  by  using  the 
fingers  of  the  left  hand,  which  must  be  placed  accord- 
ing to  the  particular  tooth  you  are  going  to  remove. 
In  the  case  of  removing  lower  teeth,  the  lower  jaw 
should  be  depressed  as  low  as  possible,  and  in  the  case 
of  upper  teeth  the  head  should  be  thrown  well  back. 

Before  I  pass  to  the  consideration  of  the  mode  of 
extraction  of  each  tooth  individually,  I  may  here 
remark  upon  the  manner  of  holding  dental  forceps 
while  extracting.  This  can  be  done  in  a  few  words. 
All  forceps  used  in  dental  surgery,  without  one  excep- 
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tion,  are  held  in  the  same  way — viz.,  obliquely  across 
the  fingers,  with  the  thumb  above  (Photo  i).  To 
open  the  blades,  put  the  point  of  the  ring-finger  and 
the  little  finger  between  the  handles  and  slowly  open 
the  hand,  holding  the  handle  nearest  the  palm  firmly 
fixed  between  the  index  finger  and  thumb,  the  middle 


Photo  i. 


finger  being  used  to  check  the  distance  required 
(Photo  2).  After  having  seized  the  tooth,  remove  all 
fingers  from  between  the  handles  and  grasp  the  instru- 
ment as  shown  on  Photo  3.  Upon  no  account  allow 
any  finger  to  be  between  the  handles  of  the  forceps 
during  the  extraction  of  teeth. 
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For  extraction  purposes  I  will  divide  the  thirty-two 
teeth  into  three  classes  :  those  that  have  one  root, 
those  that  have  two  roots,  and  those  that  have  three. 
Of  the  thirty-two  teeth,  twenty  have  single  roots,  six 
have  two  roots,  and  six  have  three  roots  (Fig.  41). 
All  the  incisors,  canines,  and  bicuspids,  upper  and 
lower,  have  single  roots,  except  the  upper  first  bicuspid, 
which  has  its  root  usually  bifurcated  (Fig.  41),  but 
which,  for  all  practical  purposes,  has  only  a  single  root. 
But  I  would  request  you  to  remember  this  peculiarity 
of  the  upper  first  bicuspid,  as  I  shall  refer  to  it  again 
when  describing  the  mode  of  extracting  it. 

The  lower  molars  have  two  roots  (Fig.  41) ;  the  upper 
molars  have  three  roots  (Fig.  41).  The  main  difference 
between  these  respective  molars,  as  far  as  the  roots  are 
concerned,  is  a  matter  of  divergence,  the  first  molars 
having  divergent  roots,  the  second  being  closer  to- 
gether, while  in  the  third  or  wisdom  molar  we  find  the 
roots  are  usually  fused  into  one,  forming,  to  all  external 
appearance,  a  single  cone-shaped  root ;  but  on  trans- 
verse section  we  find  three  root-canals,  and  it  is  by 
these  that  we  count  the  number  of  roots  (Fig.  41). 

As  it  is  frequently  the  case  that  decalcification  extends 
to  a  part  of  the  tooth  lying  deeper  than  the  neck,  it  is 
evident  that  the  part  to  be  grasped  by  the  forceps 
must  lie  beyond  this  point,  or,  in  other  w  ords,  the  part 
to  be  seized  by  the  forceps  must  be  strong  enough  to 
withstand  the  force  necessary  for  its  extraction. 

It  is  often  a  matter  of  great  difficulty  to  thrust  the 
forceps  beyond  this  point  owing  to  the  dense  consistency 
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of  the  gum  tissue,  also  the  hard  unyielding  alveolus  ; 
but  it  is  necessary  in  many  cases  to  go  beyond  this 
point  before  a  sufficiently  sound  part  is  reached,  when 
the  tooth  should  be  grasped  firmly  but  cautiously. 

In  placing  the  blades  of  the  forceps  in  such  a  position, 
great  care  must  be  exercised,  so  that  the  alveolus  may 
not  be  grasped,  which  would  increase  the  difficulty  of 
extraction,  and  might  cause  extensive  laceration  and 
consequent  shock. 

The  periosteal  attachment  of  the  roots  is  so  great, 
and  the  adaptation  of  the  socket  to  the  roots  is  so  perfect 
(with  complete  exclusion  of  air),  that  their  dislocation  by 
means  of  a  perpendicular  force  only  is  practically  im- 
possible, and,  if  attempted,  would  produce  great  shock 
even  to  remote  parts. 

When  part  or  all  the  crown  of  the  tooth  remains 
intact,  extraction  ought  always  to  be  performed  with 
forceps.  Five  pairs  of  forceps  will  be  found  sufficient 
for  most  purposes,  but  you  must  have  five. 

These  are  :  a  straight  pair  (Fig.  42) ;  a  pair  with  the 
blades  bent  nearly  at  right  angles  to  the  handles  (Fig.  43), 
having  rounded  blades,  both  of  which  will  be  required 
for  upper  and  lower  roots  and  all  teeth  with  single  roots  ; 
one  pair  adapted  for  lower  molars,  with  double  pointed 
blades  to  go  between  their  roots,  which  lie  in  an  antero- 
posterior position  (Fig.  45)  ;  and  two  pairs  for  the  upper 
molars— one  for  the  right  and  one  for  the  left  side  (Fig. 
47)— having  a  rounded  blade  on  one  side  and  a  pointed 
blade  on  the  other,  to  meet  the  position  of  the  three 
roots,  one  being  placed  towards  the  palate  and  the 
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other  two  in  an  antero-posterior  position  towards  the 
cheek  (Fig.  41).  It  will  be  evident  that  in  the  case  of 
upper  molars,  the  position  of  the  roots  being  reversed, 
it  will  be  necessary  to  have  a  corresponding  pair,  as  the 
forceps  that  would  fit  one  side  will  not  fit  the  other. 

With  this  number  of  forceps  properly  constructed, 
almost  any  case  of  extraction  may  be  undertaken  where 
forceps  can  be  used  at  all.  But  there  are  cases  where 
forceps  are  unserviceable.  In  many  instances  where 
roots  are  causing  irritation  and  require  removal,  they 
are  so  far  decayed  as  to  be  altogether  beyond  the 
reach,  or  so  soft  as  not  to  allow  of  the  application,  of  a 
grasping  instrument.  In  such  cases  we  must  fall  back 
on  what  is  called  the  'elevator.'  This  most  useful 
instrument  exists  under  a  variety  of  modifications  ;  but 
I  consider  that  the  most  serviceable  form  of  elevator 
extant  is  one  constructed  by  my  father,  which  has  the 
advantage,  apart  from  its  leverage  power,  of  adapting 
itself  to  any  part  of  either  jaw  without  the  instrument 
being  changed  (Fig.  48). 

The  principle  of  the  elevator  is  that  of  a  lever,  at  the 
extremity  of  which  there  is  a  flat-pointed  blade.  This 
is  passed  down  between  the  root  to  be  removed  and  a 
sound  tooth,  either  in  front  or  behind,  using  the  tooth 
as  a  fulcrum.  The  great  point  to  be  attended  to  in 
using  this  instrument  is,  that  one  must  be  very  careful 
that  it  does  not  slip,  as  in  that  case  considerable 
damage  might  be  done  to  the  cheeks,  tongue,  or  other 
structures  within  the  mouth. 

Another  instrument,  formerly  more  used  than  it  now 
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is  for  extraction,  is  the  '  Key.'  This  instrument,  from 
the  immense  power  possessed  by  it,  is  liable  to  abuse 
in  its  application;  but  when  carefully  handled  and 
restricted  to  such  cases  as  really  demand  its  use,  the 
4  key '  is  of  very  great  service,  and  to  discard  its 
employment  altogether  would  be  to  give  up  an  instru- 
ment which,  in  certain  cases,  could  not  for  simplicity 
and  efficiency  be  replaced.  The  cases  in  which  the 
'  key '  is  principally  useful  are  those  in  which  the 
forceps  are  in  danger  of  breaking  down  the  remainder 
of  the  tooth  without  obtaining  a  sufficient  hold  for  its 
removal ;  or  when,  on  the  other  hand,  the  elevator 
would  be  applied  at  a  great  disadvantage  for  want  of 
sufficient  purchase — in  such  a  case,  for  example,  as 
that  of  a  lower  molar  tooth  requiring  removal,  which  is 
not  only  firmly  impacted  in  the  jaw,  but  is  tightly  fixed 
between  the  adjoining  teeth,  the  case  being  still  more 
aggravated  when  the  decay  has  been  extensive  and 
deep  on  the  inner  side,  while  the  outer  wall  is  tolerably 
sound.  In  such  a  case,  by  fixing  the  claw  on  the 
sound  side  of  the  tooth  and  turning  it  in  the  opposite 
direction,  the  tooth  will,  in  most  instances,  be  removed 
more  easily  by  the  'key'  than  by  any  other  instru- 
ment. 

I  repeat  again  what  I  have  already  said,  that  if 
attention  is  paid  to  such  matters  as  the  form  of  the 
tooth,  etc.,  the  part  where  it  is  seized,  the  direction  in 
which  it  is  removed,  and  the  construction  of  the  instru- 
ment employed,  you  may  then  take  it  as  certain  that 
whenever  the  tooth  is  felt  to  start,  even  slightly,  from 
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its  attachment,  all  the  severity  of  the  operation  is 
over. 

In  extracting  teeth  or  roots,  the  operator  should 
always  stand  on  the  right  side  of  his  patient,  except  in 
the  removal  of  lower  incisors  and  canines.  When 
using  the  '  hawk's-bill '  forceps  for  lower  right  bicuspids 
and  lower  right  molars,  let  him  stand  on  the  left 
side. 

Have  your  feet  sufficiently  far  apart  to  give  steady 
support  to  your  body,  and  keep  the  body  in  such  a 
position  that  you  will  have  a  full  view  of  what  you  are 
doing,  and  not  in  any  way  obscure  the  light.  Always 
have  sufficient  light,  and,  if  possible,  never  operate  by 
artificial  light,  which  is  apt  to  throw  shadows,  and  thus 
lead  to  mistakes.  Always  have  a  basin  or  spittoon 
handy  for  the  patient  to  use,  and  keep  some  tepid 
water  ready.  Never  give  cold  water,  except  in  cases 
where  you  may  have  excessive  bleeding,  as  the  shock 
of  cold  water  often  produces  considerable  pain. 


CHAPTER  X. 

extraction  [continued). 

To  remove  the  Central  and  Lateral  Incisors  from  the 
Upper  Jaw  (Photo  4). — Hold  the  forceps  as  directed, 


Photo  4. 


and  apply  the  blades  well  up  below  the  free  surface  of 
the  gum,  having  the  back  of  the  hand  facing  outwards. 
Seize  the  alveolus  containing  the  root  of  the  tooth  to 
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be  removed  between  the  index-finger  and  thumb  of  the 
left  hand,  the  three  other  fingers  resting  on  the  face 
gently  but  firmly.  This  allows  of  three  precautions  : 
first,  you  can  feel  when  the  tooth  is  moving  in  its 
socket  (not  the  forceps  moving  on  the  tooth,  as  it 
does  occasionally)  ;  second,  it  keeps  the  patient's  head 
steady  ;  and  third,  it  acts  as  a  counter-traction  when 
dislodging  the  tooth. 

Slightly  rotate  the  root  in  its  socket;  then  apply 
traction  directly  downwards  and  forwards. 


Fig.  42. 


1.  Rotation,  because  it  has  a  round-shaped  root 

(Fig.  41). 

2.  Directly  downwards,  because  it  has  a  straight 

root  (Fig.  41). 

3.  Forwards,  because  the  outer  plate  of  the  alve- 

olus is  the  weaker,  and  will  more  readily  give. 

4.  Use  a  straight  forceps  with  double  rounded 

blade  (Fig.  42). 

5.  Stand  on  the  right-hand  side  of  the  patient. 
To  remove  the  Two  Upper  Canines  (Photo  4). — Seize 

the  alveolus  corresponding,  in  the  same  manner  as  with 
the  incisors.    Hold  the  forceps  as  directed,  and  apply 
the  blades  well  up  below  the  free  surface  of  the  gum. 
Apply  slight  antero-posterior  movement  with  very 
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slight  rotation  ;  then  extract  directly  downwards  and 
forwards. 

1.  Antero-posterior  movement  with  slight  rota- 

tion, because  the  root  is  slightly  compressed 
laterally. 

2.  Directly  downwards,  because  it  has  a  straight 

root. 

3.  Forwards,  because   the   outer   plate   of  the 

alveolus  is  the  weaker. 

4.  Use  a  straight  forceps  with  double  rounded 

blade  (Fig.  42). 

5.  Stand  on  the  right-hand  side  of  the  patient. 
To  remove  the  Loiver  Central  and  Lateral  Incisors 

(Photo  5). — Seize  the  alveolus  containing  the  root 
between  the  index-finger  and  thumb  of  the  left  hand, 
and  apply  the  forceps  well  down  below  the  free  surface 
of  the  gum,  holding  the  forceps  as  directed,  with  the 
back  of  the  hand  facing  forwards. 

Forcibly  carry  the  tooth  outwards,  at  the  same  time 
directly  upwards. 

1.  Outwards,  because   the    roots   are  flattened 

laterally,  and  the  outer  plate  of  the  alveolus 
is  the  weaker  (Fig.  41). 

2.  Directly  upwards,  because  they  have  a  straight 

root  (Fig.  41). 

3.  Use   straight   forceps  with    double  rounded 

blades  (Fig.  42). 

4.  Stand  on  the  left-hand  side  of  the  patient,  the 

right  hand  being  held  perpendicular,  and  the 
forearm  directly  in  front  of  the  patient's  face. 

5.  On  no  account  use  rotation. 
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To  remove  Lower  Canines  (Photo  5).— Seize  the 
alveolus  between  the  index-finger  and  thumb  of  left 
hand,  the  other  three  fingers  being  placed  underneath 
the  lower  jaw  in  order  to  steady  it.  Apply  the 
forceps  as  before  well  underneath  the  gum-level,  with 
the  back  of  the  hand  to  the  front. 


Photo  5. 


Forcibly  carry  the  tooth  forwards  with  almost  no 
rotation,  and  at  the  same  time  directly  upwards. 

1.  Forwards,  because  the  root  is  flattened  laterally 
and  the  outer  plate  of  the  alveolus  is  the 
weaker  (Fig.  41 ). 


EXTRACTION 


2.  Directly  upwards,  because  it  has,  as  a  rule,  a 

straight  root  (Fig.  41). 
2.  Stand  on  the  left-hand  side  of  the  patient, 

and  let  the  position  of  your  fore-arm  be  the 

same  as  when  removing  lower  incisors. 
4.  Use  a  straight  forceps  with  double  rounded 

blades  (Fig.  42V 


Photo  6. 


Upper  Right  and  Left  Bicuspids  are  removed  in  the 
same  manner  (Photos  6  and  7),  with  three  exceptions  : 
First,  the  first  bicuspid  on  either  side  should  have  less 
lateral  movement  applied  than  the  second,  owing  to 
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the  bifurcated  root,  as  there  is  liability  to  split  off  one  of 
the  forks  (Fig.  41)  ;  second,  on  applying  the  forceps  to 
left  bicuspids,  have  the  back  of  your  right  hand  turned 
outwards,  and  in  removing  upper  right  bicuspids  have 
the  palm  of  your  right  hand  also  turned  outwards  ; 
third,  on  removing  the  upper  left  bicuspids,  have  the 


Photo  7. 

corresponding  alveolus  between  the  index-finger  and 
thumb  of  the  left  hand,  and  on  removing  upper  right 
bicuspids,  lift  the  corresponding  lip  by  means  of  the 
thumb  of  the  left  hand,  having  the  four  fingers  resting 
on  the  face. 

Hold  the  forceps  as  directed,  and  apply  the  blades 
well  underneath  the  free  surface  of  gum;  then  use 
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forcible  lateral  motion  and  traction  directly  downwards 

and  outwards. 

1.  Lateral  motion,  because  the  roots  are  flattened 

in  an  antero-posterior  direction  (Fig.  41). 

2.  Directly  downwards,  because  the  tooth  has  a 

straight  root  (Fig.  41). 
5.  Outwards,   because   the   outer  plate   of  the 
alveolus  is  the  weaker. 


Fig.  43.  Fig.  44. 


4.  Use  a  double  round -pointed-bladed  forceps, 

with,  if  possible,  always  a  straight  handle — 
such  an  instrument  as  is  used  for  incisors 
(Fig.  42). 

5.  Stand  on  the  right-hand  side  of  the  patient. 
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Extraction  of  the  four  lower  bicuspids  (Photos  8,  9, 
10,  and  1 1)  is  exactly  similar  to  that  of  the  upper,  except 
that  your  traction  is  directly  upwards  and  outwards. 

There  are  two  kinds  of  forceps  for  lower  bicuspids. 
One  has  the  blades  bent  at  nearly  right  angles  to  the 
handles  (Fig.  43)  ;  the  other  is  applied  at  right  angles 
to  the  lower  jaw,  and  is  called  the  '  hawks-bill '  forceps 
(Fig.  44).  Of  course,  they  both  have  similar  round- 
pointed  blades. 

To  apply  the  ordinary  right-angled  forceps  to  lower 
left  bicuspids,  use  the  index-finger  of  the  left  hand  to  hold 
out  the  cheek  in  order  to  improve  the  view  (Photo  8). 
Apply  the  right  blade  of  the  forceps  to  the  neck  of  the 
tooth  to  be  removed  on  the  buccal  side.  Then  hold  it 
there  while  you  bring  the  index-finger  of  the  left  hand 
over  to  the  tongue,  which  you  keep  out  of  the  way 
while  you  apply  the  left  blade  to  the  inner  side.  Place 
th  e  point  of  the  index-finger  on  the  top  of  the  forceps,  and, 
with  its  assistance,  press  the  blades  well  down  under- 
neath the  free  surface  of  gum,  keeping  the  finger  there, 
till  the  completion  of  the  operation  (Photo  8).  The  main 
reason  for  placing  the  finger  on  the  top  of  the  forceps, 
apart  from  the  power  thus  given  of  pressure  home,  is  to 
protect  the  upper  teeth  from  a  blow,  which  might  occur 
if  the  tooth  left  its  socket  too  suddenly.  In  removing 
lower  right  bicuspids — an  operation  which  is  precisely 
similar  to  that  of  removing  left  bicuspids  (Photo  9), 
though  the  application  is  slightly  different — use  the 
index-fineer  of  the  left  hand  to  curtain  back  the  cheek 
while  you  apply  the  right  point  of  the  blade  to  the 


Photo  9. 


Photo  ir. 
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inner  side  of  the  tooth,  and  bring  the  left  blade  of 
the  forceps  to  the  outer  side  of  the  tooth,  still 
keeping  the  finger  on  the  cheek.  Then  place  it  as 
before  on  the.  top  of  the  forceps,  and  complete  the 
operation  in  the  same  manner  as  in  the  case  of  the  left 
bicuspids  (Photo  9). 

As  to  using  the  '  hawk's-bill,'  its  application  to 
the  tooth  is  the  same  as  in  the  case  of  the  ordinary 
forceps,  but  it  is  applied  at  right  angles  to  the  jaw. 

To  remove  Lower  Left  Bicuspids  with  the  Hawk's- 
bill  Forceps  (Photo  10). — Place  the  index-finger  of  the 
left  hand  on  the  cheek,  and  the  middle  finger  on  the 
tongue,  having  the  thumb  underneath  the  lower  jaw. 
By  this  means  you  expose  the  tooth  to  full  view,  and 
at  the  same  time  steady  the  jaw.  Stand  on  the  right- 
hand  side  of  the  patient. 

In  removing  Lower  Right  Bicuspids  with  the  hawk's- 
bill  forceps  (Photo  11),  stand  on  the  left-hand  side  of 
the  patient,  facing  forwards,  and  apply  the  forceps  at 
right  angles  to  the  jaw,  passing  the  right  arm  over 
the  patient's  head.  In  this  case,  place  the  thumb  of 
the  left  hand  on  the  tongue,  and  the  index-finger  in 
the  cheek,  with  the  remaining  fingers  underneath 
the  jaw. 

t.  Lateral  motion,  because  the  roots  are  flattened 
antero-posteriorly  (Fig.  41). 

2.  Directly  upwards,  because  the  root  is  straight 

(Fig-  4i). 

3.  Outwards,  because  the  outward  plate  of  the 

alveolus  is  the  weaker. 

6 
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The  Lower  Molars  have  two  roots  lying  in  an  antero- 
posterior position,  having  a  distinct  curve  (in  normally- 
shaped  teeth),  which  is  downwards  and  backwards.  It 
is  this  curve  that  is  the  main  guide  in  the  dislocation  of 
these  teeth. 

Having  the  roots  placed  in  an  antero-posterior  posi- 
tion, it  will  be  seen  that  it  is  necessary  to  have  a 


Fig.  45.  Fig.  46. 


sharp-pointed  blade  to  go  between  the  roots  on  one 
side,  and  the  same  on  the  other  (Fig.  41).  And  let  it 
be  distinctly  remembered  that,  when  removing  lower 
molars,  one  should  have  an  instrument  with  double 
sharp-pointed  blades,  no  matter  what  the  shape  of  the 
handles  may  be. 
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There  are  two  kinds  of  forceps  for  removing-  lower 
molars,  as  in  the  case  of  bicuspids — viz.,  a  pair  having 
the  blades  at  an  obtuse  angle  to  the  handles  (Fig.  45), 
and  the  hawk's-bill  forceps,  which  is  applied  at  right 
angles  to  the  jaw  (Fig.  46).  The  application  of  these 
instruments  to  the  teeth  is  precisely  similar  to  the 
mode  described  for  lower  bicuspids. 

After  applying  the  forceps  to  the  tooth,  having  the 
point  of  the  index-finger  of  the  left  hand  on  the  top  of 
the  instrument  when  using  the  right-angled  forceps 
(Photo  13),  stand  well  over  the  patient;  this  will  in- 
crease the  lifting  power.  Then  the  first  movement 
will  be  a  distinct  turn  inwards  ;  this  disconnects  the 
periosteal  attachment  of  the  buccal  side  of  the  roots. 
Then  upwards  and  outwards  towards  the  tip  of  the 
patient's  shoulder  ;  this  disconnects  the  attachments  on 
the  inner  side,  and  completes  the  circle  of  which  the 
roots  form  a  segment  (Photos  12,  13,  and  14). 

The  application  of  the  hawk's-bill  forceps  is  the  same 
as  in  the  case  of  bicuspids.  Stand  in  the  same  posi 
tion,  and  use  the  fingers  of  the  left  hand  in  a  similar 
way.  Complete  the  operation  in  the  same  manner 
as  with  the  right-angled  forceps — viz.,  a  tilt  inwards- 
forcibly  lifting  the  tooth  upwards  and  outwards  towards 
the  tip  of  the  patient's  shoulder  (Photos  15  and  16). 

In  removing  Upper  Molars  the  mode  of  operation  is 
the  same  on  both  sides.  The  upper  molars  having  three 
roots — two  placed  in  an  antero-posterior  position  on  the 
buccal  side,  and  one  towards  the  palate  (Fig.  41) — it  is 
evident  that  it  will  be  necessary  to  have  an  instrument 


Photo  13. 


Photo  15. 
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with  ;i  sharp-pointed  blade  to  go  between  the  two  roots 
on  the  outside,  and  a  round-pointed  blade  to  grasp  the 
single  root  on  the  inside  (Fig.  47).  The  roots  of 
upper  molars  are  very  divergent,  converging  as  they 
go  backwards.  The  buccal  roots  are  practically  straight, 


Photo  16. 


but  the  palatal  fang  has  a  distinct  curve  inwards  and 
upwards,  and  this  palatal  root  is  the  main  guide  to  the 
dislocation  of  upper  molars. 

Stand  on  the  right-hand  side  of  the  patient  in  both 
cases.    Seize  the  alveolus  of  the  tooth  to  be  removed 
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between  the  index-finger  and  thumb  of  the  left  hand, 
having  the  three  remaining  fingers  resting  on  the  face 
(Photo  17).  There  may  be  found  a  difficulty  in  thus 
seizing  the  alveolus  on  the  right  side,  and  if  so,  use 
the  index-finger  of  the  left  hand  to  lift  the  cheek  clear 


Fig.  47. 


of  the  tooth  and  alveolus,  having  the  remaining  fingers 
resting  on  the  face  (Photo  18). 

Apply  the  forceps  well  underneath  the  level  of  the 
gum,  being  sure  that  the  sharp-pointed  blade  of  the 
forceps  has  been  placed  well  between  the  buccal  roots. 
Then,  by  a  steady  movement  inwards,  it  will  disconnect 


Photo  18. 
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the  attachment  of  buccal  roots  ;  then  traction  down- 
wards and  outwards.  The  second  movement  must  be 
done  in  a  circle,  of  which  the  palatal  fang  forms  a 
segment. 

THE  ELEVATOR. 

1.  To  remove  roots  from  the  upper  right  side,  stand 
on  the  right  side  of  the  patient,  hold  the  cheek  out  by 
means  of  the  index-finger  of  the  left  hand,  and  apply  the 
point  of  the  elevator  between  the  root  to  be  removed 
and  a  tooth  on  either  side  of  it,  using  it  as  the  fulcrum. 
If  the  tooth  behind  the  root  be  used  as  the  fulcrum, 
turn  the  elevator,  so  as  to  cause  the  point  of  it  to 


Fig.  48. — Elevator. 

Original  elevator  measures  7|  inches  long. 

move  downwards  and  forwards  ;  on  the  other  hand,  if 
the  tooth  in  front  of  the  root  be  used  as  the  fulcrum, 
then  let  the  point  of  the  elevator  be  moved  downwards 
and  backwards  (Photo  19). 

2.  To  remove  roots  from  the  upper  left  side,  stand 
on  the  right  side  of  the  patient,  seize  the  alveolus  con- 
taining the  root  to  be  removed  between  the  index- 
finger  and  the  thumb  of  the  left  hand,  and  pass  the. 
point  of  the  elevator  between  the  root  and  a  tooth  in 
front  or  behind  it.  If  a  tooth  behind  the  root  be  used 
as  a  fulcrum,  then  turn  the  elevator  so  as  to  cause  the 
point  of  it  to  move  downwards  and  forwards.     If  a 


Photo  20. 
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tooth  in  front  be  used,  then  turn  the  elevator  so  that  the 
point  will. move  downwards  and  backwards  (Photo  20). 

3.  To  remove  roots  from  the  lower  right  side,  stand 
on  either  side  of  the  patient.  If  on  the  right,  keep 
the  cheek  out  by  means  of  the  index-finger  of  the  left 


Photo  21. 


hand  while  applying  the  point  of  the  elevator  down 
between  the  root  to  be  removed  and  a  tooth  in  front 
or  behind.  Let  the  movement  of  the  elevator  be  the 
same  as  in  the  upper,  according  to  the  tooth  taken  as 
a  fulcrum,  upwards  and  backwards  or  upwards  and  for- 
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wards.  If  on  the  left  side,  apply  the  elevator  in  a 
similar  manner  as  in  the  case  of  using  the  lower 
hawk's-bill  forceps  for  this  side,  having  the  alveolus 
containing  the  root  to  be  removed  between  the  index- 
finger  and  thumb  of  the  left  hand  (Photo  21). 

4.  To  remove  roots  from  the  lower  left  side,  stand  on 
either  side  of  the  patient,  as  is  most  convenient ;  seize 


Photo  22. 


the  alveolus  between  the  index-finger  and  middle  finger 
of  the  left  hand,  the  thumb  being  placed  underneath 
the  jaw  ;  pass  the  point  of  the  elevator  down  between 
the  root  to  be  removed  and  a  tooth  on  either  side  of 
it,  and  move  the  elevator,  according  to  the  tooth  used 
as  a  fulcrum,  upwards  and  backwards  or  upwards  and 
forwards  (Photo  22). 
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The  blade  of  the  elevator  being  bent  at  an  obtuse 
angle  to  the  handle,  the  hand  grasping  the  instrument 
must  be  depressed  in  the  case  of  removal  of  roots  in 
the  lower  jaw,  and  elevated  in  the  upper,  so  that  the 
blade  will  be  in  the  same  line  as  the  long  axis  of  the 
root.  When  it  is  placed,  slight  rotatory  movement 
should  be  applied,  in  order  to  make  sure  that  it  has 
gripped.  The  point  of  the  elevator  blade  should  only 
be  inserted  sufficiently  deep  to  catch  the  top  of  the 
root.  If  it  is  driven  too  deep,  it  will  probably  lock 
when  trying  to  turn  it.  When  the  elevator  has 
been  placed  sufficiently  deep,  let  the  displacement  of 
the  root  be  gradual.  The  leverage,  when  applied, 
must  be  in  such  a  way  as  to  secure  the  blade  re- 
volving directly  forwards  or  backwards  according  to 
the  fulcrum  used.  In  the  event  of  no  tooth  being 
present  in  front  or  behind  the  root  to  be  removed, 
then  an  artificial  fulcrum  may  be  substituted,  such  as 
the  handle  of  some  convenient  instrument  at  hand. 
If  the  root,  from  its  position  and  condition,  be  easy  of 
removal,  then  it  can  invariably  be  dislodged  by  simply 
pushing  it.  As  already  remarked,  always  use  forceps 
for  extraction  of  roots  if  the  root  will  admit  of  it ;  but 
if  the  root  is  so  placed  or  broken  so  far  below  the  level 
of  the  gum  as  to  make  it  impracticable,  then  the 
elevator  should  be  used. 

In  children  one  often  finds  very  extensive  ulcerated 
sores  and  bands  of  mucous  membrane  connecting  the 
cheek  with  the  gums — a  hypertrophied  condition  of  the 
gum  tissue  low  down  on  the  buccal  or  labial  surface  of 
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the  alveolus  in  the  lower  jaw  and  high  up  in  the  upper 
jaw,  and  the  tissues  in  the  immediate  vicinity  very 
much  inflamed  and  very  painful.  This  condition  can 
be  easily  accounted  for,  and  the  remedy  for  it  is  very 
simple. 

If  the  lip  or  cheek  that  corresponds  to  the  part 
affected  is  grasped,  you  will  find,  on  putting  it  on 
the  stretch,  a  protrusion  of  the  apex  of  the  root  or 
roots  of  a  temporary  tooth  through  its  outer  plate  of 
alveolus.  This  is  brought  about  by  the  natural  ab- 
sorption of  the  temporary  root  being  interfered  with, 
or  by  an  early  eruption  of  the  corresponding  permanent 
tooth.  The  permanent  tooth,  in  trying  to  find  its  way 
to  the  surface,  is  met  by  the  root  of  the  temporary 
tooth,  which  should  have  been  absorbed  synchronously 
with  the  advance  of  the  permanent  tooth.  The  per- 
manent tooth  must  necessarily  force  its  way,  which  it 
does  by  overriding  the  root  by  passing  either  in  front 
of  it  or  behind  it,  the  usual  method  being  that  it 
drives  the  root  outwards.  The  removal  of  the  tem- 
porary root  will  put  matters  right  at  once.  This  is 
best  done  by  placing  the  point  of  the  elevator  on  the 
apex  of  the  root,  and  bringing  it  outwards  through  its 
corresponding  band  of  gum  tissue  in  the  line  of  dis- 
placement. 

This  operation  can,  as  a  rule,  be  done  by  means  of 
the  nail  of  the  finger,  a  method  which  in  many  cases  is 
advisable,  as  it  does  not  frighten  the  child  so  much 
as  if  you  exposed  the  instrument  to  its  view. 

The  condition  just  described  is  often  allowed  to  run 
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its  course  for  a  long  time,  and  when  one  is  confronted 
with  a  case  of  long  standing,  matters  look  very  serious, 
and  the  case  is  often  mistaken  for  one  of  necrosis.  But 
the  explanation  of  the  symptoms  is  simple,  and  the 
treatment  is  easy. 

The  extraction  of  temporary  teeth  is  much  the  same 
as  in  the  case  of  the  permanent  teeth  ;  but  for  the 
removal  of  upper  and  lower  molars  there  should  be  no 
sharp-pointed  blade  on  the  forceps,  as  such  a  blade  is 
apt  to  pass  too  far  in  between  the  roots  and  injure  the 
bicuspid  below. 

The  constricted  neck  and  enamel  ridge,  which  is 
peculiar  to  the  temporary  teeth,  is  the  part  to  be 
seized  by  the  forceps,  not  between  the  roots,  as  in 
permanent  molars. 

Avoid  as  much  as  possible  the  removal  of  tem- 
porary teeth.  If  the  child  be  in  pain  from  decayed 
temporary  teeth,  the  insertion  of  a  little  soft  filling 
into  the  cavity,  and  the  prescribing  of  a  slight  aperient, 
will,  as  a  rule,  give  relief.  Of  course,  if  there  is  pro- 
trusion of  roots  through  the  alveolar  wall,  or  an  abscess 
is  forming  from  temporary  teeth,  remove  at  once. 
And,  again,  when  there  is  irregularity  in  permanent 
teeth  caused  by  the  presence  of  temporary  teeth,  extract. 

The  age  of  the  patient  should  be  the  first  inquiry. 
This  information  will  act  as  a  guide  as  to  what  should 
be  done.  When  cases  of  irregularity  have  to  be  dealt 
with,  it  is  necessary  to  learn  the  age  of  the  patient, 
for  when  that  is  ascertained  it  will  be  known  what 
to  expect,  and  any  departure  from  the  normal  condi- 
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tion  will  be  easily  understood  and  put  right.  If  there 
is  more  than  one  root  or  tooth  to  remove  in  children, 
it  is  well  not  to  leave  the  mouth  until  you  have  com- 
pleted the  operation.  If  you  leave  the  patient  after 
the  removal  of  the  first  piece,  the  probability  is  you 
will  not  be  allowed  to  return  to  the  second  without  a 
great  amount  of  trouble.  After  removing  the  first 
piece,  shake  it  from  the  instrument,  still  holding  the 
patient's  jaw  with  the  left  hand  ;  then  remove  in  quick 
succession  the  second  or  third  piece,  as  the  case 
may  be. 


THE  END. 
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Abdominal  Surgery.  Colotomy,  Inguinal,  Lumbar  or  Transverse ; 
for  Cancer,  or  Stricture  with  Ulceration,  of  the  large  Intestine. 
By  Herbert  W.  Allingham,  F.R.C.S.,  Surgeon  to  the  Great 
Northern  Hospital,  Assistant  Surgeon  to  St.  Mark's  Hospital 
for  Diseases  of  the  Rectum,  Surgical  Registrar  to  St.  George's 
Hospital.    With  six  plates  and  numerous  illustrations.  Price  6s. 

Abdominal  Surgery.  The  Surgical  Diseases  and  Injuries  of  the 
Stomach  and  Intestines.  By  F.  Bowreman  Jessett,  F.R.C.S. 
Eng.,  Surgeon  to  the  Cancer  Hospital.  Copiously  illustrated. 
Price  7s.  6d. 

Africa.  A  Contribution  to  the  Medical  History  of  our  West 
African  Campaigns.  By  Surgeon-Major  Albert  A.  Gore,  M.D., 
Sanitary  Officer  on  the  Staff.    Price  10s.  6d. 

Africa  Life  on  the  Gold  Coast.  A  Description  of  the  Inhabitants, 
their  Modes  and  Habits  of  Life  ;  Hints  to  Travellers  and  others 
in  Western  Africa.  By  Surgeon-General  Gordon,  M.D.,  C.B., 
Hon.  Physician  to  the  Queen.    Price  2s.  6d. 

Alcoholism  and  its  Treatment.  By  John  E.  Usher,  M.D., 
F.R.G.S.    Price  3s.  6d. 

"  Will  be  found  interesting  and  suggestive."—  The  Times. 

"  A  very  full  account  of  the  methods  of  treating  the  disease  of  inebriety  is  contained  in  this 
interesting  work."— British  Medical  Journal. 

Ambulance  Work.  Questions  and  Answers  on  "  First  Aid  to  the 
Injured."  By  John  W.  Martin,  ED.,  and  John  Martin, 
F.R.C.S.    Thirtieth  thousand.    Price  Is.  net. 

Analysis.  Aids  to  the  Analysis  of  Food  and  Drugs.  By  T.  H. 
Pearmain,  and  C.  G.  Moor,  M.A.,  F.C.S.,  Members  of  the 
Society  of  Public  Analysts.   Price  3s.  6d.  cloth  j  3s.  paper  cover. 
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Anaesthetics.  The  Dangers  of  Chloroform  and  the  Safety  and 
Efficiency  of  Ether  in  Surgical  Operations.  By  John  MORGAN, 
M.D.,  F.E.C.S.    Second  thousand,  price  2s. 

Anaesthetics.  Selected  Methods  in  the  Administration  of  Nitrous 
Oxide  and  Ether.  By  Frederic  Hewitt,  M.A.,  M.D.  Cantab., 
Lecturer  on  Anaesthetics  at  the  London  Hospital.    Price  2s.  6d. 

Anaesthetics  :  Ancient  and  Modern.  Their  Physiological  Action, 
Therapeutic  Use,  and  Mode  of  Action.  By  George  Foy, 
F.RC.S.,  Surgeon  to  the  Richmond  Hospital.    Price  3s.  6d.  net 

Anatomography ;  or,  Graphic  Anatomy.  A  new  method  of 
grasping  and  committing  to  memory  the  most  difficult  points 
required  of  the  student.  By  W.  Darling,  M.D.,  F.R.C.S.  Eng., 
Professor  of  Anatomy  in  the  University  of  New  York.  Price  Is. 

Anatomy.  Aids  to  Anatomy.  By  George  Brown,  M.R.C.S.,  and 
P.  Macleod  Yearsley,  F.R.C.S.    Price  2s.  6d.  cloth,  2s.  sewn. 

Anatomy.  Text-Book  of  Naked-Eye  Anatomy.  With  113  Steel 
Plates,  designed  under  the  direction  of  Professor  Masse.  Text  by 
Jas.  Cantlie,  M.B.,  CM.  (Honours),  F.RC.S.,  Charing  Cross 
Hospital.    Third  edition.    Plain,  25s.,  coloured,  50s.,  half  calf. 

Anatomy.  The  Essentials  of  Anatomy.  A  Text-book  for  Students 
and  a  book  of  easy  reference  to  the  Practitioner.  By  W. 
Darling,  M.D.,  F.RC.S.,  and  A.  L.  Ranney,  M.D.    12s.  6d. 

Anatomy.  The  Pocket  Gray,  or  Anatomist's  Vade-Mecum.  Com- 
piled from  the  works  of  Gray,  Ellis,  Holden,  and  Leonard. 
By  E.  Cotterell,  F.RC.S.  Eng.,  late  Demonstrator  of  Anatomy, 
University  College,  London.    Fourth  edition,  3s.  6d. 

1 '  A  marvellous  amount  of  information  condensed  into  a  remarkably  small  space."— Med.  Preu. 

Anatomy.  Schematic  Anatomy ;  or  Diagrams,  Tables  and  Notes 
treating  of  the  Association  and  Systematic  arrangement  of 
Structural  Details  of  Human  Anatomy.  By  William  P. 
Mears,  M.B.,  Professor  and  Examiner  in  Anatomy  at  the 
University  of  Durham.    Profusely  illustrated.    Price  7s.  6d. 

Anatomy.  Anatomy  of  the  Child.  With  14  coloured  plates  and 
33  woodcuts.  By  Johnson  Symington,  M.D.,  F.R.S.E., 
F.RC.S.E.,  Lecturer  on  Anatomy,  Edinburgh.    Price  42s. 

Anatomy  of  the  Inguinal  and  Femoral  Regions  in  Relation 
to  Hernia.  By  E.  Ledwich,  Lecturer  on  Anatomy  in  the 
Ledwich  School  of  Medicine,  Dublin.    Price  3s. 
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Anatomy.  Human  Anatomy  and  Physiology,  illustrated  by  a 
series  of  Movable  Atlases  of  the  Human  Body,  showing  the 
relative  positions  of  the  several  parts,  by  means  of  Superposed 
Coloured  Plates,  from  the  designs  of  Professor  G.  J.  Witkowski, 
M.D.    Each  part  complete  in  itself.    Price  7s.  6d.  net. 

Part  I. — Neck  and  Trunk.  With  Text  Descriptive  and  Ex- 
planatory of  the  physiology  and  functions  of  the  several  parts. 
By  Robert  Hunter  Semple,  M.D.,  F.R.C.P.  Lond.  Price  7s.  Gd. 

The  same  enlarged  to  Life  Size.    Price  £2  2s. 

Part  II. — Throat  and  Tongue,  showing  the  Mechanism  of 
Voice,  Speech,  and  Taste.  Text  by  Lennox  Browne,  F.R.C.S. 
Ed.    Price  7s.  6d. 

Part  III. — The  Female  Organs  of  Generation  and  Reproduc- 
tion. Text  by  James  Palfrey,  M.D.,  M.R.C.P.  Lond.,  late 
Senior  Obstetric  Physician,  London  Hospital.    Price  7s.  6d. 

Part  IV. — The  Eye  and  the  Apparatus  of  Vision.  Text  by 
Henry  Power,  F.R.C.S.,  Senior  Ophthalmic  Surgeon  to  St. 
Bartholomew's  Hospital.    Price  7s.  6d. 

Part  V. — The  Ear  and  Teeth.  The  Mechanism  of  Hearing, 
and  of  Mastication.  Text  of  the  Ear  by  Lennox  Browne, 
F.R.C.S.E.    The  Teeth  by  H.  Sewill,  M.R.C.S.    Price  7s.  6d. 

Part  VI. — The  Brain  and  Skull.  (Cerebrum,  Cerebellum, 
and  Medulla  Oblongata.)  Text  by  T.  Stretch  Dowse,  M.D., 
F.R.C.P.  Ed.    Price  7s.  6d. 

Part  VII.— The  Male  Organs  of  Generation.  Text  by  D. 
Campbell  Black,  M.D.,  Physician  to  the  Glasgow  Royal 
Infirmary.    Price  7s.  6d. 

Part  VIII.— The  Skeleton  and  its  Articulation s,_  showing  the 
Bones  and  Ligaments  of  the  Human  Body  and  Limbs.  Text 
by  A.  T.  Norton,  F.R.C.S.    Price  7s.  6d. 

Part IX.— The  Hand;  its  Bones,  Muscles  and  Attachments. 
Text  by  Jas.  Cantlie,  M.B.,  F.R.C.S.    Price  7s.  6d. 

Part  X.— The  Foot;  its  Bones,  Muscles  and  Attachments. 
Text  by  Stanley  Boyd,  M.B.,  B.S.  Lond.,  F.R.C.S.,  Assistant 
Surgeon,  Charing  Cross  Hospital.    Price  7s.  6d. 

Part  XL— Progress  of  Gestation.    A  Synopsis  of  Practical 
Obstetrics.    Text  by  R.  Milne  Murray,  F.R.C.P.  Edin.,  M.B. 
Edin.    Price  7s.  6d. 
The  Set  of  Eleven  Parts,  complete  in  cloth-covered  Box,  with  loch  and  key,  £4  net. 

*  *  No  such  simple,  reliable,  and  comprehensive  method  of  learning  the 
several  parts,  positions,  and  functions  of  the  body  has  hitherto  been  attempted; 
the  entire  Series  being  unique,  will  be  most  valuable  to  the  leacher,  the 
Student,  and  to  all  who  wish  to  become  acquainted  with  the  anatomy  and 
physiology  of  the  human  economy. 
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Apoplexy.  On  Stertor,  Apoplexy,  and  the  Management  of  the 
Apoplectic  State.  By  Robert  L.  Bowles,  M.D.,  F.E.C.P. 
Lond.,  Consulting  Physician  to  the  Victoria  Hospital,  and  to 
the  St.  Andrew's  Convalescent  Hospital,  Folkestone.  With  13 
Illustrations.    Price  4s.  6d. 

"  Based  on  extensive  clinical  and  experimental  investigation.  The  principles  deserve  to 
be  more  widely  known  and  acted  on." — British  Medical  Journal. 

"  A  book  which  is  at  present  the  only  authority  on  the  subject."—  Medical  Press. 

Army  Hygiene.  Lessons  in  Military  Hygiene  and  Surgery.  By 
Surgeon-General  Gordon,  M.D.,  C.B.,  Hon.  Physician  to  H.M. 
the  Queen.    Illustrated.    Price  10s.  6d. 

Artistic  Anatomy.  Anatomy  of  the  External  Forms  of  Man,  for 
the  use  of  Artists,  Sculptors,  etc.  By  Dr.  J.  Fau.  Used  at  the 
Government  School  of  Art,  South  Kensington.  Twenty-nine 
plates.     Folio.    New  edition.    30s.  coloured,  15s.  plain. 

Artistic  Anatomy.  Elementary  Anatomical  Studies  of  the  Bones 
and  Muscles,  for  Students  and  Schools,  from  the  drawings  of 
J.  Flaxman,  E.A.  Lately  used  as  a  Text-book  in  the  Art 
Schools  at  South  Kensington.    20  plates,  with  Text,  price  2s. 

Artistic  Anatomy.  The  Student's  Manual  of  Artistic  Anatomy. 
With  25  etched  plates  of  the  bones  and  surface  muscles  of 
the  human  figure.  By  W.  J.  Muckley.  Used  at  the  Govern- 
ment School,  South  Kensington.    Second  edition.  Price  5s.  6d. 

Artistic  Anatomy.  Elementary  Artistic  Anatomy  of  the  Human 
Body.  From  the  French  of  Dr.  Fau.  With  English  Text.  Used 
at  the  Government  School  of  Art,  South  Kensington.   Price  5s. 

Artistic  Anatomy.  Description  of  the  Bones  and  Muscles  that 
influence  the  External  Form  of  Man.  With  43  plates.  By 
John  C.  L.  Sparkes,  Principal  of  the  National  Art  Training 
School,  South  Kensington.  Adopted  as  a  text-book  at  the 
Government  Art  Schools.    Price  7s.  6d. 

Artistic  Drawing.  Elementary  (Second  Grade)  Perspective  (Theory 
and  Practice),  containing  30  block  illustrations,  21  plates,  and 
many  examination  exercises.  Used  at  the  Government  Science 
and  Art  Schools.  By  H.  J.  Dennis,  Art  Master,  Lambeth  School 
of  Art,  Dulwich  College,  etc.    Price  2s.  6d. 

Artistic  Drawing.  Advanced  (Third  Grade)  Perspective,  for  the  use 
of  Art  Students.  By  H.  J.  Dennis.  Used  at  the  Science  and 
Art  Schools.  In  two  parts,  7s.  6d.  each.  Part  1,  Angular  and 
Oblique  Perspective.  Part  2,  Shadows  and  Reflections  ;  or,  half- 
bound  leather  in  one  vol.,  price  15s. 

Artistic  Drawing.  The  Prototype  of  Man,  giving  the  natural  laws 
of  Human  proportion  in  both  sexes.  A  manual  for  artists  and 
professors  of  drawing.    By  Chas.  Rochet,  of  Paris.     Price  Is. 
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Artistic  Drawing.    A  Manual  of  the  Proportions  of  the  Human 
Body  for  Artists.    By  Bertram  C.  A.  Windle,  M.A.,  M.D. 
D.Sc,  Queen's  Professor  of  Anatomy  in  the  Mason  College', 
Professor  of  Anatomy  to  the  Eoyal  College  of  Artists,  and 
Lecturer  in  the  Municipal  School  of  Birmingham.    Price  2s. 

Artists'  Colours.    Their  Preparation,  Uses,  etc.    (See  Colours.) 

Asthma.  On  Asthma  and  Chronic  Bronchitis  —  their  Causes, 
Pathology  and  Treatment.  Lettsomian  Lectures.  By  J.  C. 
Thorowgood,  M.D.,  F.E.C.P.  London,  Senior  Physician  to 
the  City  of  London  Hospital  for  Diseases  of  the  Chest.  Fourth 
edition.    Price  4s. 

Astronomy.  The  Stars  and  the  Earth ;  or,  Thoughts  on  Time, 
Space,  and  Eternity.  With  Notes  by  E.  A.  Proctor.  B.A. 
Fourteenth  thousand.    Price  Is. 

Ataxia.  Nervous  Affections  associated  with  the  Initial  or  Curative 
Stage  of  Locomotor  Ataxy.  By  T.  Stretch  Dowse,  M.D., 
FE.C.P.E.    Second  edition.    Price  2s. 

Bacteria.  Bread,  Bakehouses  and  Bacteria.  By  F.  J.  Waldo, 
M.D.  Cantab.,  and  David  Walsh,  M.B.,  CM.  Edin.   Price  2s. 

Bacteriology.  Eesearches  in  Micro-Organisms,  including  recent 
Experiments  in  the  Destruction  of  Microbes  in  Infectious  Diseases, 
etc.  By  A.  B.  Griffiths,  Ph.D.,  F.C.S.,  F.E.S.E.  With  52 
Illustrations.    Price  6s. 

"An  enormous  amount  of  material,  the  author  has  taken  great  trouble  to  collect  a  large 
number  of  the  references  bearing  on  the  points  he  mentions." — Lancet. 

"The  work  .  .  .  may  be  recommended  to  those  who  wish  to  have  in  a  convenient  form 
a  very  large  number  of  facts  and  references  relating  to  bacteria." — British  Medical  Journal. 

Bacteriology.  A  Parasitic  or  Germ  Theory  of  Disease :  the 
Skin,  Eye,  and  other  affections.  By  Jabez  Hogg,  M.E.C.S. 
Second  edition.    Price  2s.  6d. 

Bacteriology.  Guide  to  the  Demonstration  of  Bacteria  in  the  Tissues. 
By  Dr.  H.  Kuhne,  of  Wiesbaden.  Translated  by  Vincent 
Dormer  Harris,  M.D.  Lond.,  F.E.C.P.   Price  2s.  6d. 

Bacteriology.  Microbes  in  Fermentation,  Putrefaction,  and 
Disease.    By  Charles  Cameron,  M.D.,  LL.D.,  M.P.  Price  Is. 

Professor  Tyndall,  F.R.S.,  writes  :  "  Matthew  Arnold  himself  could  not  find  fault  with  its 
lucidity,  while  as  regards  knowledge  and  grasp  of  the  subject  I  have  rarely  met  its  equal." 

Bandaging.  A  Manual  for  Self-instruction.  By  C.  H.  Leonard, 
A.M.,  M.D.,  Professor  of  Diseases  of  Women  in  the  State  College, 
Michigan.    With  139  illustrations.    Price  3s.  6d. 
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Biology.    Aids  to  Biology.    Prepared  to  meet  the  requirements  of 

students  reading  for  the  first  examination  of  the  Conjoint  Board. 

By  Joseph  W.  Williams.    Price  2s.  paper,  2s.  6d.  cloth. 
Bladder.    On  Diseases  of  the  Bladder,  Prostate  Gland,  and  Urethra. 

By  F.  J.  Gant,  F.R.C.S.,  Senior  Surgeon  to  the  Royal  Free 

Hospital.    Fifth  edition.    Price  12s.  6d. 
Botany.    A  Dictionary  of  British  Plants  and  Flowers  ;  their  names, 

pronunciation,  origin,  etc.  By  H.  P.  Fitzgerald.  Price  2s.  6d. 

Botany.  Aids  to  Botany.  Outlines  of  the  Elementary  Facts,  includ- 
ing a  Description  of  some  of  the  most  important  Natural  Orders. 
By  C.  E.  Armand  Semple,  B.A.,  M.B.  Cantab.,  M.R.C.P. 
Lond.    Price  2s.  6d.  cloth ;  2s.  paper  wrapper. 

Botany.  The  Student's  Botany.  Encyclopsedic  Glossary.  ByE. 
MacDowel  Cosgrave,  M.D.,  Lecturer  on  Botany,  Carmichael 
College.    Price  2s.  6d. 

Brain.  Brain  Surgery.  By  W.  Allen  Starr,  M.D.,  Ph.D.  Pro- 
fessor of  Mental  Diseases  in  the  College  of  Physicians  and 
Surgeons,  New  York.    With  59  illustrations.    Price  10s.  6d. 

Brain.  Dreamy  Mental  States.  The  Cavendish  Lecture.  By  Sir 
J.  Crichton  Browne.    Price  Is. 

Brain.  The  Building  of  a  Brain.  By  E.  H.  Clarke,  M.D.  (author 
of  "  Sex  in  Education  ").    Price  5s. 

"  Carefully  and  elegantly  written,  and  full  of  sound  physiology.  "—Lancet. 

Brain.  On  Irritable  Brain  in  Children.  By  W.  H.  Day,  M.D., 
M.R.C.P.  Lond.,  Physician  to  the  Samaritan  Hospital  for  Women 
and  Children.    Price  Is.  6d. 

Brain.  The  Physiological  and  Chemical  Constitution  of  the  Brain, 
based  throughout  on  original  researches.  By  J.  L.  W.  Thudi- 
chum,  M.D.,  F.R.C.P.  Lond.    Price  10s.  6d. 

Brain.  Syphilis  of  the  Brain  and  Spinal  Cord,  showing  the  part 
which  this  agent  plays  in  the  production  of  Paralysis,  Epilepsy, 
Insanity,  Headache,  Neuralgia,  Hysteria,  and  other  Mental 
and  Nervous  Derangements.  By  T.  Stretch  Dowse,  M.D., 
F.R.C.P.  Ed.    Second  edition,  illustrated.    Price  5s. 

Brain.  On  Brain  and  Nerve  Exhaustion  (Neurasthenia),  and  on 
the  Exhaustions  of  Influenza.  By  the  same  Author.  Price  2s.  6d. 

Brain.  Microscopical  Examination  of  the  Human  Brain,  Methods 
of  Research,  etc.    By  Edwin  Goodall,  M.D.  Lond.    Price  5s. 

Breath.    The  Breath  and  Diseases  which  give  it  a  Foetid  Odour 
By  J.  W.  Howe,  M.D.    Third  Edition.    Price  2s.  6d.  net. 

Bronchitis.  Chronic  Bronchitis  :  its  Forms  and  Treatment.  By  J. 
Milner ,  Fothergill,  M.D.  Ed.,  M.R.C.P.  Lond.   Price  4s.  6d. 

"  The  £™  f°r  ^^."-British  Medical  Journal. 

Ine  pages  teem  with  suggestions  of  value." -Philadelphia  Medical  Times. 
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Burmah.  Our  Trip  to  Burmah,  with  Notes  on  the  Ethnology, 
Geography,  Botany,  Habits  and  Customs  of  that  Country,  by 
Surgeon-General  Gordon,  C.B.,  M.D.,  Physician  to  the  Queen. 
Illustrated  with  numerous  Photographs,  Maps,  Coloured  Plates, 
and  Sketches  in  gold  by  native  Artists.    Price  21s. 

"We  lay  down  this  book,  impressed  with  its  many  beauties,  its  amusing  sketches  and 
anecdotos,  and  its  usoful  and  instructive  information."  The  Times. 

Cancer  and  its  Complications.  Its  Local  Origin,  Preventive 
and  Curative  Treatment.  By  C.  E.  Jennings,  F.R.C.S.  Eng., 
M.S.,  M.B.    Second  edition.    Price  3s.  6d.  net. 

Cancer.  Lectures  on  Cancer  of  the  Uterus,  with  Cases.  By  F.  B. 
Jessett.    Price  3s.  6d. 

Cancer  of  the  Mouth,  Tongue  and  (Esophagus.  By  F.  Bowre- 
MAN  Jessett,  F.R.C.S.  Eng.,  Surgeon  to  the  Cancer  Hospital.  6s. 

Cancer,  Sarcoma,  and  other  Morbid  Growths  considered  in 
relation  to  the  Sporozoa.  By  J.  Jackson  Clarke,  M.B.  Lond., 
F.R.C.S.,  Curator  of  the  Museum,  and  Pathologist  at  St.  Mary's 
Hospital.    Illustrated.    Price  3s.  6d.  net. 

Case  Books.  A  Pocket  Case-book  for  Practitioners  and  Students. 
With  diagrams,  charts,  and  suggestions  for  note-taking.  By 
Alex.  Theodore  Brand,  M.D.,  CM.  Bound  in  limp  leather 
cover.    Price  4s.    Loose  sheets  per  doz.  Is.,  50  3s.  6d.,  100  6s. 

Case  Taking.  Cardiac  Outlines  for  Clinical  Clerks  and  Practitioners; 
and  First  Principles  in  the  Physical  Examination  of  the  Heart. 
By  W.  Ewart,  M.D.,  F.R.C.P.  Lond.,  Physician  to  St.  George's 
Hospital,  London.    With  fifty  illustrations.    Price  5s.  6d. 

%*  A  supply  of  thoracic  and  cardiac  outlines  (4|  by  3|  inches),  on 
gummed  paper,  is  included  in  each  copy.    Separately  9d. 

Case  Taking.  Symptoms  and  Physical  Signs,  a  formulary  for 
medical  note-taking,  with  examples.  By  the  same  Author.  Price  2s. 

Case  Books.  Student's  Case-book.  For  recording  cases  as  seen, 
with  full  instructions  for  methodizing  clinical  study.  By  George 
Brown,  M.R.C.S.,  Gold  Medallist,  Charing  Cross  Hospital. 
Fourth  thousand,  cloth.    Price  Is.  net. 

Catarrhs.  Home  Treatment  for  Catarrhs  and  Colds.  By  Leonard 
A.  Dessar,  M.D.    Illustrated.    Price  5s. 

Chemistry.  Inorganic  and  Organic.  By  G.  H.  Gemmell,  F.I.C., 
F.C.S.    Lecturer  on  Chemistry,  Edinburgh.  [In  the  Press. 
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Chemistry.    Aids  to  Chemistry.  By  C.  E.  Abmand  Semple,  B.A., 

M.B.  Cantab.,  M.K.C.R  Lond. 
Part  I. — Inorganic.    The  Non-metallic  Elements.     Price  2s.  6d. 

cloth ;  2s.  paper  wrapper. 
Part  II. — Inorganic.    The  Metals.   Price  2s.  6d.  cloth  ;  2s.  paper. 
Part  III. — Organic.    Cloth,  2s.  6d. ;  paper,  2s. 
Part  IV. — Tablets  of  Chemical  Analysis.    Price  Is.  6d.  and  Is. 

"  Students  preparing  for  Matriculation  at  the  London  University,  and  other  Examinations, 
will  find  it  simply  invaluable."—  Students'  Journal. 

Chemistry.  The  Student's  Chemistry.  Part  I.  The  Non- 
metallic  Elements.    By  A.  C.  Maybury.    Price  4s. 

Chemistry.  Dictionary  of  the  Active  Principles  of  Plants  :  Alka- 
loids, Bitter  Principles,  Glucosides,  with  tabular  summary  and 
classification  of  Reactions.  By  Charles  E.  Sohn,  F.I.C.,  F.C.S. 
An  entirely  original  book.    Price  10s.  6d. 

Chemistry.  Plant  -Analysis,  Quantitative  and  Qualitative.  By  G. 
Dragendorff,  Professor  of  Chemistry  and  Pharmacy  in  the 
University  of  Dorpat.    Price  7s.  6d. 

Chemistry.  The  Principles  of  Theoretical  Chemistry,  with  special 
reference  to  the  Constitution  of  Chemical  Compounds.  By  Ira 
Remsen,  M.D.,  Ph.D.,  Professor  of  Chemistry  in  the  John 
Hopkins  University.    4th  edit.,  enlarged  and  revised.    7s.  6d. 

Chemistry.  The  Student's  Hand-book,  with  Tables  and  Chemical 
Calculations.  By  H.  Leicester  Greville,  F.I.C.,  F.C.S. 
Second  edition.    Price  6s. 

Chemistry.  A  Short  Manual  of  Analytical  Chemistry  for  Labora- 
tory Use.  _  By  John  Muter,  Ph.D.,  M.A.,  F.C.S.  Sixth 
edition  revised.    Price  6s.  6d. 

Children.  The  Nervous  Diseases  of  Children.  An  original  work 
treated  in  an  original  manner.  By  B.  Sachs,  M.D.  Professor 
of  Mental  and  Nervous  Diseases  in  the  New  York  Polyclinnic. 
With  170  plain  and  coloured  illustrations.    Price  21s. 

Children.  The  Diseases  of  Children :  their  History,  Causes  and 
Treatment.  By  C.  E.  Armand  Semple,  B.A.,  M.B.  Cantab., 
M.RC.P.  Lond.    Price  6s. 

Children.  Aids  to  the  Diagnosis  and  Treatment  of  Diseases  of 
Children.  By  John  McCaw,  M.D.,  L.R.C.P.  Price  3s.  6d. 
cloth  ;  3s.  paper  cover. 

Children.    Confidential  Chats  with  Mothers  on  the  healthy  rearing 

of  Children.    By  Mrs.  Bowdich.    Price  2s. 
Cholera :  How  to  Prevent  and  Resist  it.    By  Professor  VON  Petten- 

kofer  and  T.  Whiteside  Hime,  A.B.,  M.B.   Second  edition. 

Illustrated.    Price  3s.  6d. 
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Cholera.  The  Cholera  Microbe  and  How  to  Meet  It.  Read  at 
the  Congress  of  the  British  Medical  Association.  By  Charles 
Cameron,  M.D.,  LL.D.,  M.P.    Price  Is. 

Climatology.  Ventnor  and  the  Undercliff.  By  J.  M.  Williamson, 
M.D.,  M.B.  Ed.,  Hon.  Surgeon  to  the  National  Hospital  for  Con- 
sumption.   Second  edition,  price  Is. 

Climatology.  The  Island  of  Madeira  :  A  Resort  for  the  Invalid 
and  a  Field  for  the  Naturalist.  By  Surgeon-Genl.  C.  A.  Gordon, 
M.D,,  C.B.,  Hon.  Physician  to  the  Queen.    Price  2s.  6d. 

Climatology.  The  Book  of  Climates  in  all  Lands.  A  Handbook 
for  Travellers,  Invalids,  and  others  in  search  of  Health  and 
Recreation.  By  D.  H.  Cullimore,  M.D.,  M.R.C.P.  Lond. 
With  a  chapter  on  the  Climate  of  Africa  by  Surgeon  Parke, 
D.C.L.    Second  edition,  price  4s.  6d. 

"  A  very  useful  book." — The  Graphic. 

"There  is  much  which  entitles  it  to  a  large  circulation." —  Westminster  Review. 

"A  work  of  supreme  interest  to  the  traveller  in  search  of  health." — Freeman's  Journal. 

Coca.  The  Coca  of  Peru,  its  Remedial  Principles,  and  Healing 
Powers.    By  J.  L.  W.  Thudichum,  M.D.,  F.R.C.P.    Price  Is. 

Colours.  A  Hand-book  for  Painters  and  Art  Students,  on  the  use 
of  Colours,  Vehicles,  etc.  By  W.  J.  Muckley.  Fourth 
edition  enlarged    Price  4s. 

Consumption.  Consumption  as  a  Contagious  Disease  ;  the  Merits 
of  the  Air  of  Mountains  and  Plains.  By  D.  H.  Cullimore, 
M.D.,  M.R.C.P.  Lond.,  formerly  H.M.  Indian  Army.    Price  5s. 

Consumption.  Consumption  and  its  Treatment  by  the  Hypophos- 
phites.  By  John  C.  Thorowgood,  M.D.,  F.R.C.P.  Lond., 
Physician  to  the  City  of  London  Hospital  for  Diseases  of  the 
Chest,  Victoria  Park.    Third  edition,  price  2s.  6d. 

Consumption.  Lectures  on  the  Prevention  of  Consumption.  By 
William  Murrell,  M.D.,  F.R.C.P.  Lond.,  Physician  to  Out- 
patients at  the  Westminster  Hospital.    Price  3s.  6d. 

Consumption.  Tuberculosis  from  a  Sanitary  and  Pathological 
Point  of  View.  By  G.  Fleming,  C.B.,  F.R.C.V.S.,  President  of 
the  Royal  College  of  Veterinary  Surgeons.    Price  Is. 

Consumption.  The  Animal  Tuberculoses  and  their  relation  to 
Human  Tuberculosis.  By  E.  Nocard,  translated  by  H.  Scur- 
field,  M.D.,  Edin.,  D.P.H.  Camb.    Price  4s. 
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Consumption.  The  Pathology  of  Tuberculosis  (Pulmonary  Tuber- 
culosis and  Tubercular  Phthisis).  Post  Graduate  Lectures 
delivered  at  Queen's  Hospital,  Birmingham,  1891.  By  Geo.  F. 
Crooke,  M.D.,  Physician  and  Pathologist  to  Queen's  Hospital, 
and  Lecturer  on  Pathology  in  Queen's  College.    Price  2s.  6d. 

Deaf-mutism.  On  the  Education  of  Deaf-mutes  by  Lip-Eeading 
and  Articulation.  By  Professor  Hartmann.  Translated  by 
Dr.  Patterson  Cassells.  Price  7s.  6d. 

Deformities.  Deformities  of  the  Human  Foot,  by  W.  J.  Walsham, 
M.B.,  F.E.C.S.,  Senior  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital.    Price  18s. 

Deformities.  A  Practical  Treatise  on  Orthopaedic  Surgery.  For  the 
use  of  Practitioners  and  Students.  By  James  K.  Young,  M.D., 
Instructor  in  Orthopaedic  Surgery,  University  of  Pennsylvania. 
Price  18s. 

Deformities.  The  Nature  and  Treatment  of  Deformities  of  the 
Human  Body.  By  Lambert  H.  Ormsby,  M.B.  Dub.,  Surgeon 
to  the  Meath  Hospital  and  Dublin  Infirmary.    Price  5s. 

Deformities.  The  Surgical  Treatment  of  Deformities.  By  Wm. 
Adams,  F.E.C.S.    Price  2s.  6d. 

Deformities.  Three  Lectures  on  the  Growth  Eates  of  the  Body 
and  the  Limbs,  in  Eelation  to  the  Processes  of  Eectification 
of  Deformity.    By  Walter  Pye,  F.RC.S.  Eng.    Price  Is. 

Dental  Surgery.  A  Manual  of  Dental  Surgery  :  Including  Special 
Anatomy  and  Pathology.  For  Students  and  Practitioners. 
By  Henry  Sewill,  M.E.C.S.,  L.D.S.  Eng.  Third  edition, 
with  upwards  of  200  illustrations,  chiefly  original.  Price  10s.  6d. 

Dental.  Aids  to  Dental  Surgery.  Bv  Arthur  S.  Underwood, 
M.E.C.S.,  L.D.S.  Eng.    Price  2s.  6d.  cloth;  2s.  paper. 

Dental.  Aids  to  Dental  Histology.  By  the  same  Author.  Price 
2s.  6d.  cloth  ;  2s.  paper  wrapper. 

Dental.  Manual  for  the  Dental  Laboratory.  A  Practical  Guide 
to  its  Management,  Economy,  and  Methods  of  Manipulation. 
By  Charles  Hunter.    Price  3s.  6d. 

Dental  Profession.  Guide  to  the  Medical  and  Dental  Profession. 
By  Percival  Turner.    Price  3s.  6d. 

Dermatology.    (See  Skin.) 

Dermoids.  A  Course  of  Lectures  delivered  at  the  Eoyal  College  of 
Surgeons,  1889,  on  "Evolution  in  Pathology."  By  J.  Bland 
Sutton,  F.E.C.S.,  Hunterian  Professor.    Illustrated.    Price  3s. 

Diabetes.  Diabetes  and  its  Treatment,  By  A.  Vintras,  M.D., 
Senior  Physician  to  the  French  Hospital,  London.    Is.  6d. 
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Diagnosis.  The  Physiological  Factor  in  Diagnosis.  By  J.  Milner 
Fothergill,  M.D.,  M.R.C.P.  Loud.    Second  ed.    Price  7s.  6d. 

"  An  oxccodingly  clover  unci  woll-written  book,  put  together  in  a  very  plain,  practical,  and 
taking  way.  '—Edinburgh  Medical  Journal. 

Diagnosis,  Aids  to.    Three  Parts.    Price  Is.  and  Is.  Gd.  each. 

Part  I— Semeiological.    By  J.  Milner  Fothergill,  M.D. 
Part  II— Physical.    By  J.  C.  Thorowgood,  M.D.,  F.R.C.P. 
Part  III.— What  to  Ask  the  Patient.    By  J.  Milner 
Fothergill,  M.D. 
Or  in  1  vol.  Edited  by  Dr.  Thorowgood.  Price  3s.  6d.  cloth. 

"  A  mine  of  valuable  information."—  Edinburgh  Medical  Journal. 

Dictionary.  _  Illustrated  Dictionary  of  Medicine,  Biology,  and 
Allied  Sciences,  including  Pronunciation,  Derivation,  etc.  By 
George  M.  Gould,  A.M.,  M.D.  Half  morocco.  Price  40s.  net. 

Diphtheria.  A  Practical  Treatise  on  Diphtheria  and  its  successful 
Treatment.  By  B.  R.  Martin,  M.B.  Dub.  Second  Edition. 
Price  2s. 

Diphtheria.  Diphtheria  and  its  Associates.  By  Lennox  Browne, 
F.R.C.S.  Edin.    Price  16s. 

Diseases.  The  Classification  and  Nomenclature  of  Diseases.  By  A. 
Rabagliati,  M.A.,  M.D.,  Senior  Surgeon  Bradford  Infirmary, 
Surgeon  to  the  Children's  Hospital.    Price  2s.  6d. 

Diet.  How  to  Prolong  Life.  Showing  the  Diet  and  Agents  best 
adapted  for  a  lengthened  prolongation  of  existence.  By  C.  W. 
De  Lacy  Evans,  M.R.C.S.   Second  edition.    Price  5s. 

Ear.  Diseases  of  the  Ear.  By  George  P.  Field,  M.R.C.S.,  Aural 
Surgeon  to  St.  Mary's  Hospital,  and  Lecturer  on  Aural  Surgery. 
Fifth  edition,  enlarged,  with  23  coloured  plates  and  numerous 
woodcuts.    Price  12s.  6d. 

Ear.  The  Pathology  and  Treatment  of  Suppurative  Diseases  of  the 
Ear.    By  the  same  author.    Price  2s.  6d. 

Ear.  On  Unrecognised  Lesions  of  the  Labyrinth.  The  Cavendish 
Lecture,  1890.  By  Alex  Ogston,  M.D.,  CM.,  Regius  Professor 
of  Surgery,  University  of  Aberdeen.    Illustrated.    Price  Is. 

Ear.  Aids  to  Otology.  By  W.  R.  H.  Stewart,  F.R.C.S.E.  Price 
2s.  6d.  cloth. 

Ear.  Subjective  Noises  in  the  Head  and  Ears.  Their  Etiology, 
Diagnosis  and  Treatment.  By  H.  Macnaughton  Jones,  M.D., 
F.R.C.S.  I.  and  E.    Profusely  illustrated,  price  4s.  6d. 
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Ear.  The  Hygiene  of  the  Ear.  By  Cavaliere  Vincenzo  Cozzo- 
lino,  Professor  in  the  Royal  University  of  Naples,  and  Director 
of  the  Hospital  Clinic  for  Diseases  of  the  Ear,  Nose,  and  Throat. 
Translated  from  the  fifth  Italian  edition  by  James  Erskine, 
M.A.,  M.B.    Price  Is. 

Ear.  Practitioner's  Hand  Book  of  Diseases  of  the  Ear  and  Naso- 
pharynx. By  Dr.  H.  Macnaughton  Jones  and  Mr.  W.  R.  H. 
Stewart,  F.R.C.S.E.  Fifth  edition,  with  plates  and  numerous 
woodcuts.    Price  10s.  6d. 

Ear.  Text-book  of  Diseases  of  the  Ear  and  Adjacent  Organs.  By 
Professor  Politzer,  of  Vienna.  Translated  from  the  third 
German  edition  by  Oscar  Dodd,  M.D.,  and  Edited  by  Sir  Wm. 
Dalby,  B.A.,  M.B.,  F.R.C.S.   Profusely  illustrated.    Price  21s. 

Ear.  The  Anatomical  and  Histological  Dissection  of  the  Human 
Ear,  in  its  Normal  and  Diseased  Conditions.  By  Professor 
Politzer,  of  Vienna.  Translated  at  the  author's  request  by 
George  Stone,  F.R.C.P.  Ed.    Profusely  illustrated.    10s.  6d. 

Electricity.  A  Manual  of  Practical  Medical  Electricity.  By  Dawson 
Turner,  B.A.,  M.D.,  F.R.C.P.  Ed.,  M.R.C.P.  Lond.  Profusely 
11  ustrated.    Price  7s.  6d. 

"Valuable  alike  to  students  and  practitioners." — Practitioner. 

"  We  cordially  recommend  this  text-book,  both  to  the  student  and  the  practitioner,  as  a 
thoroughly  reliable  and  practical  manual  of  the  subject  which  it  professes  to  teach." — Medical 

Press  and  Circular. 

"  Dr.  Turner  gives  us  an  admirable  and  complete  exposition  of  electricity,  as  applied  to  the 
practice  of  medicine  and  surgery,  which  is  well  up  to  date,  and  conveyed  in  a  clear  and  lucid 
m  inner,  such  as  will  readily  attract  the  attention  of  practitioners  and  students,  for  whom 
the  book  is  intended." — Medical  Reprints.) 

Electricity.    Electricity  in  General  Practice.     By  W.  Bolton 

Tomson,  M.D.    Price  2s.  6d. 
Etiquette.    A  few  Rules  of  Medical  Etiquette.    By  a  L.R.C.P. 

Lond.    Price  Is. 

Examinations.  Aids  to  Examinations.  By  D.  Walsh,  M.B.,  CM., 
L.R.C.P.  Being  Questions  and  Answers  on  Materia  Medica, 
Medicine,  Midwifery,  Pathology,  and  Forensic  Medicine.  New 
edition.    Price  2s.  6d.  cloth  j  2s.  paper  wrapper. 

Examinations.  A  Guide  to  the  Examinations  of  the  conjoint  Board 
in  England  and  for  the  Fellowship  of  the  College  of  Surgeons, 
with  Examination  Papers.  By  F.  J.  Gant,  F.R.C.S.  Sixth 
edition,  revised  and  enlarged.    Price  5s.  net. 

Examinations.  A  Guide  to  the  Examinations  of  the  Apothecaries' 
Society  of  London  with  Questions,  Tables  on  Materia  Medica,  etc. 
By  W.  E.  Dawson,  L.S.A.    Second  edition.    Price  2s.  6d. 

"  May  be  studied  with  great  advantage  by  a  student,  shortly  before  presenting  himself  for 
examination.  '—British  Medical  Journal. 

Examinations.  Examination  Questions  on  the  Medical  Sciences, 
including  the  Army,  Navy  and  University  Examinations. 
By  James  Greig  Lease,  M.B.  Abdn.    Price  2s.  6d. 
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Examinations.  Practical  Pharmacy  for  Medical  Students;  specially 
adapted  for  the  Examination  in  Practical  Pharmacy  of  the 
Conjoint  Board.  By  A.  Campbell  Stark,  Demonstrator  on 
Materia  Medica  and  Pharmacy  at  St.  George's  Hospital.  Price 
3s.  6d.,  or  interleaved  for  note-taking,  4s.  6d. 

Examination  Cards  :  Questions  and  Answers.  By  A.  T.  Scho- 
Tield,  M.D.  Pathology,  2  sets,  9d.  each,  net.  Minor  Surgery, 
Bandaging,  etc.,  9d.,  net. 

Eye.  Haab's  Atlas  of  Ophthalmoscopy  and  Ophthalmic  Diagnosis. 
Translated  from  the  German  and  edited  by  Ernest  Clarke, 
M.D.  Lond.,  F.R.C.S.,  Surgeon  to  the  Central  London  Ophthal- 
mic Hospital.    Text  with  64  coloured  plates.    Price  10s.  6d. 

Eye.  The  Eelations  of  the  Eye  to  Diseases  of  the  Body.  By  Max 
Knies,  M.D.,  Prof.  Extraordinary  in  the  University  of  Freiburg. 
Authorized  translation  by  Hy.  D.  Noyes,  M.A.,  M.D.  470  pp. 
illustrated.    Price  18s. 

Eye.  Aids  to  Ophthalmic  Medicine  and  Surgery.  By  J.  Hutchin- 
son, jun.,  F.R.C.S.,  Ophthalmic  Surgeon  to  the  Great  Northern 
Hospital.    Second  edition,  cloth.    Price  2s.  6d. 

Eye.  Ophthalmic  Notes.  A  Pocket  Guide  to  the  Nature  and  Treat- 
ment of  Common  Affections  of  the  Eye.  By  A.  Vernon  Ford, 
M.R.C.S.  Eng.,  L.K.Q.C.P.  Ire.    Price  2s.  6d. 

Eye.  The  Detection  of  Colour  Blindness,  from  a  practical  point  of 
view.    By  F.  W.  Edridge-Green,  M.D.,  F.G.S.    Price  Is. 

Eye.  The  Cure  of  Cataract  and  other  Eye  Affections.  By  Jabez 
Hogg,  M.R.C.S.,  Consulting  Surgeon  to  the  Royal  Westminster 
Ophthalmic  Hospital.    Third  edition.    Price  2s.  6d. 

Eye.  On  Impairment  or  Loss  of  Vision  from  Spinal  Concussion  or 
Shock.    By  the  same  Author.    Price  Is.  6d. 

Eye.  The  Functions  of  Vision  and  its  Anomalies.  By  Dr.  Giraud 
Teulon.  Translated  by  Lloyd  Owen,  F.R.C.S.L,  Surgeon  to 
the  Midland  Eye  Hospital,  Ophthalmic  Surgeon  to  the  Hospital 
for  Sick  Children,  Birmingham.    Price  5s. 

Eye.  Movable  Atlas  of  the  Eye  and  the  Mechanism  of  Vision. 
By  Prof.  G.  J.  Witkowski.    Price  7s.  6d.    (See  Anatomy.) 

{The  following  four  works  have  been  translated  for  the  National  Society  for  the 
Prevention  and  Cure  of  Blindness.) 

The  Causes  and  Prevention  of  Blindness.  By  Professor 
FUCHS,  University  of  Liege.    Price  7s.  6d. 

Mind  your  Eyes.    By  F.  Sarcey.    Price  2s.  6d. 

How  to  Preserve  the  Sight.    By  Dr.  Magne.    Price  6d. 

On  Spectacles,  their  History  and  Uses.  By  Prof.  Horner. 
Price  6d. 
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Fasting  and  Feeding,  Psychologically  considered.  By  L.  S. 
Forbes  Winslow,  M.B.  Cantab.,  D.C.L.  Oxon.    Price  2s. 

Fever.  On  the  Endemic  Hematuria  of  Hot  Climates,  caused  by 
the  presence  of  Bilharzia  HEematuria.  By  F.  H.  H.  GuiLLEMARD, 
M.A.,  M.D.,  F.RG.S.    Price  2s. 

Fever.  Text-Book  of  the  Eruptive  and  Continued  Fevers.  By  John 
William  Moore,  B.A.,  M.D.,  M.  Ch.  Univ.  Dub.,  F.R.C.P.I., 
Professor  of  Practice  of  Medicine  in  the  Schools  of  the  Royal 
College  of  Surgeons  in  Ireland,  Physician  to  the  Meath  Hospital, 
Consulting  Physician  to  Cork  Street  Fever  Hospital,  Dublin. 
Price  15s. 

Fever  Charts.  Daily  Clinical  Fever  Charts,  to  record  the  progress 
of  a  case  of  fever.    By  F.  Magee  Finny,  M.D.    Price  5s. 

Food.  Aids  to  the  Analysis  of  Food  and  Drugs.  By  T.  H. 
Pearmain,  and  C.  G.  Moor,  M.A.,  F.C.S.,  Members  of  the 
Society  of  Public  Analysts.  Price  3s.  6d.  cloth ;  3s.  paper 
wrapper. 

Food.  The  Healthy  Manufacture  of  Bread.  By  B.  W.  RICHARDSON. 
M.D.,  F.RS.    Price  6d.  paper  cover  ;  cloth,  Is.,  with  Vignette. 

Food.  The  Spirit  of  Cookery  :  a  Popular  Treatise  on  the  History, 
Science,  Practice,  and  Medical  Import  of  Culinary  Art ;  with  a 
Dictionary  of  Culinary  Terms.    By  J.  L.  W.  Thltdichum,  M.D., 

*     F.RC.P.  London.    Price  6s. 

Foot.  Movable  Atlas  of  the  Foot;  its  Bones,  Muscles,  etc.  By 
Prof.  Witkowski.    Price  7s.  6d.    (See  Anatomy.) 

Foot.  Deformities  of  the  Foot.  By  W.  J.  Walsham,  M.B., 
F.RC.S.  Eng.,  Surgeon  to  St.  Bartholomew's  Hospital.  Profusely 
illustrated.    Price  18s. 

Forensic  Medicine.  The  May  brick  Case.  A  Treatise  by  A.  M. 
Macdougall,  B.A.,  LL.D.    Price  10s.  6d. 

Forensic  Medicine.  The  Student's  Handbook  of  Forensic  Medicine 
and  Public  Health.  By  H.  Aubrey  Husband,  M.B.,  F.R.C.S.E. 
Sixth  edition.    Price  10s.  6d.  net. 

Forensic  Medicine.  Aids  to  Forensic  Medicine  and  Toxicology. 
By  Wm.  Murrell,  M.D.,  F.RC.P.  Lond.,  Physician  to,  and 
Lecturer  on  Materia  Medica,  Westminster  Hospital.  Sixth 
thousand.    Price  2s.  6d. 

Geology.  Field  Geology,  with  a  Section  on  Palaeontology.  By 
W.  Hy.  Penning,  F.G.S.,  of  H.M.  Geological  Survey,  and 
A.  J.  Jukes-Browne,  B.A.,  F.G.S.  Second  edition,  enlarged. 
Price  7s.  6d. 

"  Others  have  taught  us  the  principles  of  the  science,  but  Mr.  Penning,  as  an  accomplished 
field-geologist,  introduces  us  to  the  practice."-  The  Academy. 
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Geology.  Engineering  Geology.  By  the  same  Author.  Illustrated 
with  coloured  maps  and  woodcuts.    Price  3s.  6d. 

"  A  full  and  lucid  description  of  surveying  and  mapping,  the  diagnosing  of  the  various 
minerals  met  with,  tho  value  of  sites,  rocks,  etc." — Popular  Science  HevUw. 

Gout.  A  Treatise  on  Gout.  By  Austin  Meldon,  M.K.Q.C.P., 
F.R.C.S.I.,  Senior  Surgeon  Jervis  Street  Hospital,  Consulting 
Physician  Dublin  General  Infirmary.  Tenth  edition.  Price  2s.  6d. 

Gout.  The  Nature  and  Treatment  of  Gout.  By  Professor  Ebstein 
of  Gottingen  University.  Translated  by  J.  E.  Burton,  L.R.C.P. 
Lond.    Price  3s.  6d. 

Gout.    Notes  and  Conjectures  on  Gout  and  certain  Allied  Diseases. 

By  Dr.  Mortimer  Granville.    Price  Is.  net. 
Gynaecology.    The  Diseases  of  Women  and  their  Treatment. 

By  H.  Macnaughton  Jones,  M.D.,  F.R.C.S.I.,  F.R.C.S.E., 

Examiner  in  Midwifery,  Royal  College  of  Surgeons,  Ireland. 

Sixth  edition.    Illustrated,  price  12s.  6d. 

"  A  storehouse  of  information." — The  Lancet. 

"  The  work  of  a  mature  and  experienced  authority." — British  Medical  Journal. 

"  Of  exceptional  merit  drawn  from  a  field  of  wide  personal  experience." — Medical  Press. 

Gynaecology.  Clinical  Gynaecology :  being  a  Handbook  of 
Diseases  peculiar  to  Women.  By  Thos.  More  Madden,  M.D., 
F.R.C.S.  Ed.,  Obstetric  Physician  and  Gynaecologist,  Mater 
Misericordiee  Hospital,  Dublin.    Price  12s.  6d. 

Gynaecology.  Aids  to  Gynaecology.  By  Alfred  S.  Gubb, 
M.D.  Paris,  M.R.C.S.,  L.R.C.P.,  D.P.H.,  Obstetric  Assistant  and 
Gold  Medallist  Westminster  Hospital.  Second  edition,  enlarged. 
Cloth,  2s.  6d.,  and  2s.  sewn. 

Gynaecology.  On  some  Symptoms  which  Simulate  Disease  of  the 
Pelvic  Organs  in  Women,  and  their  Treatment  by  Albo-Piesto- 
Myo-Kinetics  and  Auto-Piesto-Myo-Kinetics  (Massage,  Self- 
movements  of  Muscles  under  Pressure).  By  A.  C.  F.  Rabagliati, 
M.A.,  M.D.,  F.R.C.S.    Price  7s.  6d. 

Hair.  The  Hair  :  its  Growth,  Care,  Diseases,  and  Treatment.  By 
C.  H.  Leonard,  AM.,  M.D.    Illustrated,  price  7s.  6d. 

Hair.  A  Synopsis  of  Diseases  of  the  Skin  and  Hair.  By  R.  Glasgow- 
Patteson,  M.B.,  Surgeon  to  St.  Vincent's  Hospital.    Price  Is. 

Hand.  Movable  Atlas  of  the  Hand  ;  its  Bones,  Muscles  and  Attach- 
ments.   By  Prof.  Witkowski.    Price  7s.  6d.    (See  Anatomy.) 

Hay  Fever :  its  Causes,  Treatment,  and  Effective  Prevention  ;  Ex- 
perimental Researches.  By  Chas.  Harrison  Blackley,  M.D. 
Second  edition,  revised  and  enlarged.    Price  10s.  6d. 

Heart.    Heart-Studies,  Chiefly  Clinical.    By  Wm.  Ewart,  M.D. 
Cantab.,    F.R.C.P.,    Physician    to    St.    George's  Hospital; 
Examiner  in  Medicine  at  the  Royal  College  of  Physicians. 
I.— The  Pulse-Sensations.     A  Study  in  Tactile  Sphygmology. 
Price  15  s. 
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Heart.  Adherent  Pericardium  and  its  relation  to  Diseases  of  the 
Heart.    By  John  H.  F.  Broadbent,  M.D.,  ttR.C.P,  Lond. 

[In  the  Press. 

Heart.  An  Essay  on  Fatty  Heart.  By  Henry  Kennedy,  A.B., 
M.B.    Physician  to  the  Whitworth  Hospitals.    Price  3s.  6d. 

Heart.  Clinical  Diagrams,  with  Directions  for  Recording  Cases  of 
Heart  Disease.    By  Geo.  Herschell,  M.D.  Lond.    Price  Is. 

Heredity  and  Disease.  From  Generation  to  Generation.  By 
Douglas  Lithgow,  LL.D.,  M.R.C.P.  Lond.    Price  4s.  6d. 

Hernia  and  Intestinal  Obstruction.   By  J.  Roche,  M.D.  6d. 

Histology.  Manual  for  the  Physiological  Laboratory.  By  Vincent 
D.  Harris,  M.D.,  F.R.C.P.,  and  DArcy  Power,  M.B.  Oxon., 
Examiners  on  the  Conjoint  Board.   Fifth  edition.  Price  7s.  6d. 

Histology.  Text-book  of  Normal  Histology  :  including  an  Account 
of  the  Development  of  the  Tissues  and  of  the  Organs.  By 
Professor  Geo.  A.  Piersol,  M.D.    Price  15s. 

Histology.  The  Microscopical  Examinations  of  the  Human 
Brain  ;  Methods  of  Research,  etc.  By  Edwin  Goodall,  M.D. 
Lond.,  Pathologist  to  the  West  Riding  Asylum.    Price  5s. 

Hydatid  Disease,  with  special  reference  to  its   prevalence  in 

Australia.    By  J.  Davis  Thomas,  M.D.  Lond.,  F.R.C.S.  Eng. 

Edited  by  A.  B.  Landon,  M.D.  Lond.    Price  10s. 
A  Collection  of  Papers  on  Hydatid  Disease.    Being  Part  II.  of 

the  above.    By  A.  B.  Landon.  5s. 
Hydrophobia.    Comments  on  the  Reports  of  the  Committee  on 

M.  Pasteur's  Treatment.    By  Surgeon-General  C.  A.  Gordon, 

M.D.,  C.B.    Price  2s.  6d. 

Hydrophobia.  Inoculation  for  Rabies  and  Hydrophobia.  A  Study 
of  the  Literature  of  the  subject.    Price  2s.  6d. 

Hydrophobia.  An  Address  upon  Hydrophobia,  Dog-bites,  and 
other  Poisoned  Wounds.  By  C.  R.  Illingworth,  M.D. 
Price  Is. 

Hydropathy,  or  the  Practical  Use  of  Cold  Water.  By  E.  Marlett 
Boddy,  F.R.C.S.,  F.S.S.,  L.R.C.P.    Price  Is. 

Hydropathy.  Notes  of  Visits  to  Contrexeville  and  Royat-les- 
Bains.    By  F.  R.  Cruise,  M.D.    Price  6d. 

Hydropathy.  Vichy  and  its  Therapeutical  Resources.   By  Prosser 

James,  M.D.,  M.R.C.P.  Lond.    Price  2s.  6d. 
Hygiene.    Lessons  in  Military  Hygiene  and  Surgery,  from  the 

Franco-Prussian  War.    Prepared  on  behalf  of  Her  Majesty's 

Government.    By  Surgeon-General  Gordon,  M.D.,  C.B.,  Hon. 

Physician  to  the  Queen.    Illustrated,  price  10s.  6d. 
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Hygiene.    A  Manual  of  Sanitation;  or,  First  Help  in  Sickness  and 
when  Wounded.  Alphabetically  arranged.    By  the  same  Author 
Cloth,  2s.  6d.;  sewn,  Is. 

Hygiene.     Nature's  Hygiene.     A  Manual  of  Natural  Hygiene 
By  C.  T.  Kingzrtt,  F.I.C.,  F.C.S.   Fourth  Edition.   Price  10s.' 

Hygiene.    The  Elements  of  School   Hygiene  for  the  Use  of 
Teachers  and  Schools.    By  W.  E.  Roth,  B.A.    Price  3s.  6d. 

Hygiene.  Theatre  Hygiene,  a  study  in  construction,  safety  and 
healthy  arrangement.  By  W.  E.  Roth,  B.A.  Oxon.  Price  Is.  6d. 

Hygiene.  Healthy  Homes.  By  Stanley  Haynes,  M.D.,  M.R  C  S 
F.R.G.S.    Price  Is. 

Hygiene.  Notes  on  Nuisances,  Drains,  and  Dwellings.  By  W  H 
Penning,  F.G.S.    Second  edition.    Price  6d. 

Hygiene.  A  Manual  of  Naval  Hygiene,  with  Instructions  and 
Hints  on  the  Preservation  of  Health  and  the  Prevention  of 
Disease  on  board  Ship.  By  Joseph  Wilson,  M.D.  Second 
edition.    10s.  6d. 

Hygiene.  The  Sanitation  of  Public  Institutions.  The  Howard 
Prize  Essay.  By  R.  D.  R.  Sweeting,  M.R.C.S.,  Medical 
Superintendent  of  the  Western  Fever  Hospital.    Price  3s.  6d. 

Hygiene.  Hygiene  of  Beauty,  with  Details  of  the  Cosmetic  Art, 
Prescriptions  for  the  Skin,  Teeth,  Mouth,  Hair,  etc.,  and 
Formulas  for  Perfumes.  By  Dr.  Monin.  Translated  by  B. 
Cardwell.    Price  3s.  6d. 

Hypnotism.  Psycho-Therapeutics.  Treatment  by  Hypnotism  and 
Suggestion.  By  J.  Lloyd  Tuckey,  M.D.  Third  edition, 
enlarged.    Price  6s. 

Indigestion.  Indigestion :  An  Introduction  to  the  Study  of  Diseases 
of  the  Stomach.  By  George  Herschell,  M.D.  Lond.  Second 
edition.    Price  5s.  net. 

Infection.  Creameries  and  Infectious  Diseases.  By  J.  J.  Welply, 
M.D.,  M.Ch.,  Q.N.I.    Second  Edition.    Price  Is. 

Inflammation.  The  State  of  the  Blood  and  the  Bloodvessels  in 
Inflammation.  By  T.  Wharton  Jones,  F.R.C.S.,  F.R.S., 
Emeritus  Professor  of  Ophthalmic  Medicine  and  Surgery  in 
University  College,  London.    Price  2s.  6d. 

Insanity.  Handbook  for  Attendants  on  the  Insane.  Prepared  by 
Authority  of  the  Medico-Psychological  Association.    Price  2s. 
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International  Medical  Congress.  The  Commemorative  Portrait- 
Picture  of  the  International  Medical  Congress,  1881.  De- 
signed and  executed  by  Mr.  Barraud  ;  nearly  700  Likenesses 
of  Members,  representing  Medicine  and  Surgery  in  every  part  of 
the  world  ;  special  sittings  accorded  for  every  Portrait. 

The  Picture  is  Printed  by  the  New  Permanent  Carbon  Process  in  two  Sizes  : 

EXTRA  SIZE,  47  x  30,  Mounted,  but  Unframed  £7  10s.  Framed  -  £10  0s. 
POPULAR  SIZE,  29  x  20,  Mounted,  but  Unframed  £3   3s.         Framed   -   £4  10s. 

Kidneys.  Vaso-Renal  Change  versus  Bright's  Disease.  By  J. 
Milner  Fothergill,  M.D.  Ed.    Price  7s.  6d. 

Kidneys.  Bright's  Disease  of  the  Kidneys.  By  Professor  J.  M. 
Charcot.  Translated  by  H.  B.  Millard,  M.D.,  A.M.  Re- 
vised  by  the  Author,  with  coloured  plates,  price  7s.  6d. 

Kidneys.  Movable  Kidney  and  Intermitting  Hydronephrosis.  By 
G.  D.  Knight,  M.D.    Price  3s.  6d. 

Materia  Medica.  A  Dictionary  of  Materia  Medica  and  Thera- 
peutics. A  Resume  of  the  Action  and  Doses  of  all  Officinal  and 
Non-officinal  Drugs  now  in  Common  Use.  ByC.  Henri  Leonard, 
AM.,  M.D.,  and  Thos.  Christy,  F.L.S.,  F.O.S.  Price  6s.  ; 
half  morocco,  8s.  6d. 

The  authors  claim  to  have  incorporated  everything  of  merit  that  could  be  found  either  in 
standard  works  or  manufacturers'  catalogues.  The  scheme  embraces  the  Pronunciation,  Geni- 
tive ease-ending, Common  Name,  Dose,  and  Metric  Uose.  Then  the  Synonyms,  English,  French, 
and  German,  if  a  Plant  the  Part  Used,  Habitat,  Natural  Order,  and  Description  of  Plant 
and  Flowers,  with  its  Alkaloids,  if  any.  //  a  Mineral,  its  Chemical  Symbol,  Atomic  Weight, 
looks,  taste,  how  found,  and  its  peculiarities.  Then  the  Action  and  Uses  of  the  Drug, 
its  Antagonists,  Incompatibles,  Synergists  and  Antidotes.  Then  follow  its  Officinal  and  Nou- 
officinal  preparations,  with  their  Medium  and  Maximum  Doses.  A  handy  volume  for  either 
the  Phvsician,  Student,  or  Druggist. 

"  Will,  we  are  sure,  fulfil  a  long-felt  want." — British  und  Colonial  Druggist. 

"  Well  up  to  date.    .    .    .    Contains  an  index  of  great  value." — Chemist  and  Druggist. 

Materia  Medica.  Table  of  Doses.  By  J.  H.  Allan,  F.C.S. 
Price  6d.,  cloth. 

Materia  Medica.  Aids  to  Materia  Medica  and  Therapeutics.  By 
C.  E.  Armand  Semple. 

Part  I. — The  Non-metallic  and  Metallic  Elements,  Alcoholic  and 
Ethereal  Preparations,  etc.    Cloth,  2s.  6d. ;  paper,  2s. 

Part  II. — The  Vegetable  and  Animal  Substances.    2s.  6d.,  2s. 

Part  III. — Classification  of  Remedies:    Cloth,  Is.  6d.  ;  paper,  Is. 

Part  IV. — New  Remedies  of  the  British  Pharmacopoeia.  Cloth, 
2s.  6d. ;  paper,  2s. 

Part  V— Tablets  of  Materia  Medica.  Price,  cloth,  Is.  6d.;  paper,  1  s. 
Materia  Medica  and  Pharmacy.  A  Text-Book  for  Medical 
and  Pharmaceutical  Students  preparing  for  Examination.  By 
W.  Handsel  Griffiths,  Ph.D.,  F.C.S.,  F.R.C.P.  Ed.  Third 
edition.  Edited  by  A.  S.  Gubb,  M.D.  Paris,  L.R.C.P.  Lond., 
M.R.C.S.,  D.P.H.,  Gold  Medallist,  Prizeman  in  Materia  Medica, 
Westminster  Hospital,    Price  7s.  6d. 

"  A  book  of  great  value  .  .  .  a  standard  text-book."— Edin.  Med.  Journal. 

"One  of  the  ablest,  if  not  the  best,  work  on  the  subject  in  our  language."— Med.  Press. 
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Materia  Medica  Notea  on  Inorganic  Materia  Medica,  and  its 
Chemistry.   By  J.  S.  Sharman.   Second  edition.  Price  Is.  6d. 

Materia  Medica.  Notes  on  Materia  Medica  and  Therapeutics 
Mineral  Drugs,  Part  I.    By  J.  S.  McArdle.    Price  Is. 

Medical  Charities.  The  Reform  of  Our  Voluntary  Medical 
Charities.    By  Robert  Reid  Rentoul,  M.D.    Price  5s. 

Medical  Education.     Medical  Education  and  Organization.  The 
Hunterian  Oration  for  1880.    By  Walter  Rivington,  B.A. 
M.B.,  F.R.C.S.,  Surgeon  to  the  London  Hospital.    Price  Is. 

Medical  Etiquette.  A  Few  Rules  of  Medical  Etiquette.  By  a 
L.R.C.P.  Lond.    Price  Is. 

Medical  Jurisprudence.    (See  Forensic  Medicine.) 

Medical  Laws.  Medical  Law  for  Medical  Men:  their  Legal 
Relations  popularly  explained.  By  Professor  Meymott  Tidy, 
M.B.,  F.C.S.,  Barrister-at-Law,  and  Percy  Clarke,  LL.B., 
Solicitor.    Leather,  gilt  edges,  price  4s. 

Medical  Laws.  The  Laws  Relating  to  Medical  Men.  By  James 
Greenwood,  Barrister-at-Law.    Price  5s. 

"  Admirably  suited  as  a  guide  to  the  busy  practitioner,  who  frequently  runs  great  risks  of 
becoming  involved  in  legal  penalties,  in  consequence  of  an  imperfect  knowledge  of  the  law." 
—  Glasgow  Medical  Journal. 

Medical  Profession.  A  Guide  to  the  Medical  Profession  in  all 
its  branches,  including  the  Public  Services.  By  C.  R.  B. 
Keetley,  F.R.C.S.    Second  edition.    Price  3s.  6d. 

Medical  Profession.  Guide  to  the  Medical  and  Dental  Pro- 
fessions. By  Percival  Turner,  with  a  chapter  on  Lady 
Doctors.     Price  3s.  6d. 

Medicine.    Dictionary  of  Medicine.    (See  p.  18.) 

Medicine.    Aids  to  Medicine.    By  C.  E.  Armand  Semple,  B.A. 

M.B.  Cantab.,  M.R.C.P.  Lond. 
Part  I. — General  Diseases.    Price  2s.  6d.  and  2s. 
Part  It. — The  Urine,  Kidneys,  Stomach,  Peritoneum,  Throat,  and 

GEsophagus.    Third  Thousand.    Price  2s.  6d.  and  2s. 
Part  III. — Diseases  of  the  Brain,  Nervous  System,  and  Spinal 

Cord.    Third  Thousand.    Price  2s.  6d,  and  2s. 
Part  IV. — Fevers,  Skin  Diseases.    Price  2s.  bd.  and  2s. 

Medicine.    Student's  Handbook  of  the  Practice  of  Medicine.  By 

'  H.  Aubrey  Husband,  M.B.,  CM.,  B.Sc.    Price  7s.  6d. 
Medicinal  Remedies.    Notes  on  Medicinal  Remedies.    By  J.  B. 
Stephenson.    Price  Is.  6d. 
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Medico-Military  Services.  Our  Services  under  the  Crown.  A 
Historical  Sketch  of  the  Army  Medical  Staff.  By  Surgeon-Major 
A.  Gore,  M.D.,  Sanitary  Officer  on  the  Staff.    Price  6s. 

Memory.  Its  Logical  Kelations  and  Cultivation.  By  F.  W. 
Edridge-Green,  M.D.,  F.G.S.,  Author  of  "Colour  Blindness." 
Second  edition.    Price  6s. 

Mental  Medicine.  A  Practical  Manual  of  Mental  Medicine.  By 
Dr.  E.  Eegis,  translated  by  Professor  M.  Benjamin  Hall. 
Price  10s. 

Meteorology.  The  Moon  and  the  Weather :  the  Probability  of 
Lunar  Influence  Reconsidered.  Showing  how  storms  and 
depressions  may  be  predicted.  By  Walter  J.  Browne  (St. 
Petersburg).    Second  edition.    Price  3s. 

Microscopical  Science.  Modern  Microscopy.  A  Handbook  for 
Beginners.  The  Microscope,  and  Instructions  for  its  Use. 
Microscopic  Objects  :  How  Prepared  and  Mounted.  By  M.  I. 
Cross  and  Martin  J.  Cole.    Second  edition.    Price  3s.  6d. 

Microscopy.  Methods  of  Microscopical  Eesearch.  By  A.  C.  Cole. 
Second  edition.    Price  6s. 

Midwifery.    (See  Obstetrics.) 

Mineral  Waters.  The  Mineral  Waters  of  Europe.  A  complete 
Analytical  Guide  to  all  the  Bottled  Waters,  and  their  Medicinal 
and  Therapeutic  Values.  By  Professor  TlCHBORNE,  LL.D., 
and  M.  Prosser  James,  M.R.C.P.  Lond.    Price  3s.  6d. 

"  Such  a  book  as  this  is  simply  invaluable."—  The  World. 

Morals.  A  Physician's  Sermon  to  Young  Men.  By  William 
Pratt,  M.A.,  M.D.,  etc.    Tenth  thousand.    Price  Is.  cloth. 

"  The  delicate  topic  is  handled  wisely,  judiciously,  and  religiously,  as  well  as  very  plainly." 
— The  Guardian. 

Morals.  Kevelations  of  Quacks  and  Quackery.  With  Facts  and 
Cases  in  Illustration  of  their  Nefarious  Practices.  By  "De- 
tector."   Thirtieth  thousand.    Price  2s. 

Morphia.  On  the  cure  of  the  Morphia  Habit.  By  Oscar  Jennings, 
M.D.  Paris,  F.RC.S.  Eng.   Price  2s.  6d. 

Nerve  Supply.  Atlas  of  Cutaneous  Nerve  Supply.  By  Jacob 
Heiberg,  M.D.,  and  W.  W.  Wagstaffe,  F.RC.S.  Containing 
10  plates  in  colours.    Price  4s.  6d. 

Nervous  Diseases  of  Children.   (See  Children,  page  15.) 
Nervous  Diseases.    Functional  Nervous  Diseases,  their  Causes 

and  Treatment.    By  Geo.  T.  Stevens,  M.D.,  Ph.D.  With 

plates.    Price  12s. 

Nervous  Diseases.  Clinical  Notes  on  Nerve  Disorders  in  Surgical 
Practice.  By  Geo.  Wherry,  M.A.,  M.S.  Cantab.,  F.K.C.S. 
Price  2s. 
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Neuralgia.    The  Surgical  Treatment  of  Neuralgia  of  the  Fifth 
Nerve  ;  being  the  Lettsomian  Lectures  for  1892     By  Wm 
Rose,  M.B.,  B.S.  Lond.,  F.R.C.S.,  Joint  Professor  of  Surgery 
in  King's  College,  London,  and  Surgeon  to  King's  College 
Hospital.    Illustrated.    Price  4s.  Gd. 

Nose.  A  Handbook  of  Diseases  of  the  Nose  and  Pharynx  By 
Jas.  B.  Ball,  M.D.  (Lond.),  M.R.C.P.,  Physician  to  the  West 
London  Hospital.    Second  edition.    Price  7s.  6d. 

Nursing".  Handbook  for  Attendants  on  the  Insane.  Published  by 
the  authority  of  the  Medico-Psychological  Association.  With 
illustrations  and  questions  for  examinations.    Price  2s. 

Nursing.  Handbook  of  Obstetrical  and  Gynsecological  Nursing, 
being  the  fifth  edition  of  "A  Manual  for  Midwives."  By  the 
late  Dr.  Fleetwood  Churchill.  Revised  and  greatly  en- 
larged by  Thos.  More  Madden,  M.D.,  F.R.CS.  Eng.  With 
numerous  illustrations.    Price  4s.  net. 

Nursing.  Questions  and  Answers  on  Nursing,  for  St.  John 
Ambulance  Associations,  Nursing  Institutes,  and  Nurses  gene- 
rally. By  John  W.  Martin,  M.D.,  Author  of  "Ambulance 
Work."    Fourth  thousand.    Price  Is.  6d.  net. 

Nursing.  How  to  Feed  an  Infant,  With  an  Append  ix  on  the  Common 
Ailments  of  Infancy,  with  their  Hygienic  and  Curative  Treat- 
ment.   By  Benson  Baker,  M.D.    Price  Is.  6d. 

Nursing.  How  to  bring  up  Children  by  Hand.  By  J.  Foster 
Palmer,  L.R.C.P.    Price  6d. 

Obstetrics.  Aids  to  Obstetrics.  By  Samuel  Nall,  M.B.  Cantab., 
M.R.C.P.  Lond.,  First  Class  Honours  Nat.  Sci.  Cambridge, 
late  Resident  Obstetric  Assistant,  St.  Bartholomew's  Hospital. 
Price  2s.  6d.  cloth ;  2s.  paper  wrapper. 

Obstetrics.  Hints  for  Midwives  on  Pregnancy  and  Labour. 
Abstracts  of  a  Series  of  Lectures  by  H.  Macnaughton  Jones, 
M.D.,  M.C.H.,  F.R.C.S.    Price  Is.  net. 

Obstetrics.  The  Diagnosis  and  Treatment  of  Extra-uterine 
Pregnancy.  By  John  Strahan,  M.D.,  M.Ch.  (The  Jenks 
Triennial  Prize  Essay  awarded  by  the  College  of  Physicians, 
1889.)    Price  4s.  6d. 

Obstetrics.  Hints  for  the  Use  of  Midwives  preparatory  to  their 
Examinations.  By  R.  J.  M.  Coffin,  F.R.C.P.  Ed.  Second 
Edition,  enlarged.    Price  2s. 
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Old  Age  The  Diseases  of  Sedentary  and  Advanced  Life.  By 
J.  Milner  Fothergill,  M.D.,  M.R.C.P.  Lond.    Price  7s.  6d. 

Ophthalmology.    (See  Eye.) 

Osteology.  Osteology  for  Students,  with  Atlas  of  Plates.  By 
Arthur  Trehern  Norton,  F.R.C.S.,  Surgeon  to,  and  Lecturer 
on  Surgery  at,  St.  Mary's  Hospital.  Atlas  and  Text  in  one 
volume,  7s.  6d. ;  in  two  volumes,  8s.  6d. 

"  The  handiest  and  most  complete  handbook  on  Osteology."— The  Lancet. 

Osteology.  Atlas  of  the  Skeleton  and  its  Articulations,  showing 
the  Bones  and  Ligaments  of  the  Human  Body  and  Limbs.  By 
Professor  Witkowski.    Price  7s.  6d.    (See  Anatomy.) 

Overwork.  Overwork  and  Premature  Mental  Decay  :  its  Treatment. 
By  C.  H.  F.  Bouth,  M.D.,  M.R.C.P.  Lond.  Fourth  edition. 
Price  2s.  6d. 

Pathology.  Lectures  on  Medical  Pathology.  By  H.  G.  Sutton, 
M.B.,  F.R.C.P.  Lond.,  late  Physician  to,  and  Lecturer  on 
Pathology  at,  the  London  Hospital.    Price  5s. 

"  Such  a  work  is  to  be  accepted  with  gratitude  for  the  thoughts  it  contains,  and  the  facts 
on  which  they  are  based." — The  Lancet. 

Pathology.  Handbook  of  Medical  Pathology  for  the  use  of 
Students  in  the  Museum.  By  Drs.  Herringham,  Garrod, 
and  Gow,  of  St.  Bartholomew's  Hospital.    Price  7s.  6d. 

Pathology.  Handbook  of  Surgical  Pathology.  Edited  by  W.  J. 
Walsham,  M.B.,  F.R.C.S.,  and  D'Arcy  Power,  M.B.  Oxon., 
F.R.C.S.    Second  edition.    Price  9s. 

"An  embodiment  of  the  most  modern  pathological  teaching."—  The  Lancet. 

Pathology.  Aids  to  Pathology.  By  Gilbert  A.  Bannatyne,  M.D. 
General :  Cloth,  Is.  6d.  sewn,  Is.  Special :  Cloth,  2s.  6d. ; 
sewn,  2s. 

Pathology.  Illustrations  of  Pathological  Anatomy  issued  in  parts, 
each  containing  4  plates  in  colours,  with  descriptive  text  by 
Professors  Kast,  of  Breslau,  and  Rumpel,  of  Hamburg.  The 
English  edition  revised  and  edited  by  M.  Armand  Buffer, 
M.D.  Oxon.  Complete  in  twelve  parts.  Price  £2  8s.  Single 
parts,  6s.  each.    Single  plates,  Is.  6d.  each. 

Pathology.  Examination  Cards.  Arranged  as  questions  and 
answers  for  self-examination.  By  A.  T.  Schofield,  M.D., 
M.R.C.S.    Complete  in  two  sets  of  cards,  price  9d.  net  per  set. 

Mr.  Jonathan  Hutchinson,  F.R.C.S.,  writes  :  "  It  is  an  invaluable  means  of  self -tuition." 

Peritonitis.  Localised  Peritonitis :  its  Etiology,  Diagnosis,  and 
Treatment.  By  John  Wallace,  M.D.,  Professor  of  Midwifery 
in  the  Victoria  University.    Illustrated.    Price  Is. 
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Pharmacology.    A  Manual  of  Pharmacology  and  Therapeutics 
By  Wm.  Murrell,  M.D.,  F.R.O.P.  Lond.,  Physician  to,  and 
Lecturer  on  Pharmacology  at,  the  Westminster  Hospital. 

[In  the  Press. 

Pharmacopoeia.  A  Vest-Pocket  Epitome  of  the  British  Pharma- 
copoeia.  By  Russell  Coombe,  M.A,  F.R.C.S.  Cloth,  price  Is. 

Pharmacopoeia.  The  Pocket  Pharmacopoeia.  A  Precis  of  the  British 
Pharmacopoeia,  including  the  Therapeutical  Action  of  the  Drugs, 
their  Natural  Orders  and  Active  Principles.  By  C.  Armand 
Semple,  M.D.,  M.R.C.P.  Second  edition,  with  the  Appendix 
of  1890.    Price  3s.  6d. 

Pharmacy.  Latin  Grammar  of  Pharmacy,  for  the  use  of  Students, 
with  an  Essay  on  Latin  Prescriptions.  By  Joseph  Ince, 
A.K.C.L.,  formerly  Examiner  and  Member  of  Council,  Phar- 
maceutical Society.    Sixth  edition.    Price  5s. 

Pharmacy.  Practical  Pharmacy  for  Medical  Students.  By  A. 
Campbell  Stark,  Demonstrator  on  Materia  Medica  and 
Pharmacy  at  St.  George's  Hospital.  Price  3s.  6d.,  or  interleaved 
for  note-taking,  4s.  6d. 

Pharmacy.  Doses  and  Strengths  of  the  British  Pharmacopoeia.  By 
the  Principals  of  the  Middlesex  College  of  Chemistry.   Price  6d. 

Phimosis.  Its  Causes,  Symptoms,  and  Treatment ;  with  a  descrip- 
tion of  the  ancient  rite  of  circumcision.  By  L.  H.  Ormsby, 
M.D.,  F.R.C.S.I.,  Lecturer  on  Clinical  and  Operative  Surgery 
at,  and  Surgeon  to,  the  Children's  Hospital,  Dublin.    Price  Is. 

Physics.  A  Manual  of  Physics.  Designed  for  University  and 
Medical  Students.  By  W.  Peddie,  D.Sc,  F.R.S.E.,  Assistant 
Professor  of  Physics  in  the  University  of  Edinburgh.  (University 
Series  of  Manuals.)    New  edition.    Price  7s.  6d. 

' '  Altogether  worthy  of  praise.    .    .    .   We  have  no  hesitation  in  giving  it  high  commenda- 
tion, feeling  well  satisfied  that  it  meets  a  decided  want." — Nature. 
"  Dr.  Peddie'e  manual  is  deserving  of  the  highest  praise." — Lancet. 

"  The  work  must  be  pronounced  highly  satisfactory,  creditable  to  author  and  publishers, 
and  calculated  to  be  useful  to  the  readers  for  whom  it  is  intended." — Chemical  News. 
"  The  book  deserves  an  extended  circulation." — Science  and  Art. 

Physiological  Chemistry.  Aids  to  Physiological  Chemistry.  By 
J.  L.  Thudichum,  M.D.,  F.R.C.P.  Lond.,  St.  Thomas's 
Hospital.     Cloth,  price  2s.  6d.    Sewn,  2s. 

Physiological  Factor  in  Diagnosis.  By  J.  Milner  Fothergill, 
M.D.,  M.R.C.P.  Lond.,  Physician  to  the  City  of  London 
Hospital  for  Diseases  of  the  Chest.  Second  edition.  Price  7s.  6d. 
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Physiology.  A  Manual  of  Physiology.  By  G-.  N.  Stewart,  M. A 
M  D  D.Sc.,  Bell  and  Goodsir  Scholar  in  Physiology;  lately 
Examiner  in  Physiology,  University  of  Aberdeen,  and  of  the 
New  Museums,  Cambridge  University;  now  Professor  of 
Physiology  in  the  Western  University,  Cleveland.  With  about 
300  wood-cuts,  and  5  coloured  plates.  {University  Series  of 
Manuals.)    Price  15  s. 

Physiology  The  Physiologist  in  the  Household.  By  J .  MlLNER 
Fothergill,  M.D.,  M.RC.P.   Part  I. —Adolescence.    Price  Is. 

Physiology.  Aids  to  Physiology.  By  B.  Thompson  Lowne, 
F.RC.S.,  Arris  and  Gale  Lecturer,  and  Examiner  in  Physiology, 
Royal  College  of  Surgeons  of  England.  Fourth  thousand,  illus- 
trated.   In  two  parts,  2s.  each,  or  in  one  vol.,  cloth,  4s.  6d. 

"As  'aids'  and  not  substitutes,  they  will  prove  of  real  value,  to  students."— Medical  Press. 
"  Certainly  one  of  the  best  of  the  now  popular  '  Aid  Series.'  "— Students'  Journal. 

Plant  Analysis.    (See  Chemistry.) 

Polypus  in  the  Nose  and  other  Affections  of  the  Nasal  Cavity; 
their  successful  treatment.  By  J.  L.  W.  Thudichum,  M.D., 
F.R.C.P.  Lond.    Seventh  edition,  enlarged.    Price  2s.  6d. 

Population.  On  the  Evils,  Moral  and  Physical,  likely  to  follow, 
if  practices,  intended  to  act  as  checks  to  population,  be  not 
strongly  discouraged  and  condemned.  By  C.  H.  F.  ROUTH,  M.D., 
F.R.C.P.    Second  thousand.    Price  Is. 

Posology.  Posological  Tables  :  a  Classified  Chart,  showing  at  a 
glance  the  Dose  of  every  Officinal  Substance  and  Preparation. 
By  Handsel  Griffiths,  Ph.D.,  L.R.C.P.  Fifth  edition, 
revised  by  Peter  W.  Squire,  F.L.S.,  F.C.S.  Price  Is. ;  or 
mounted  on  linen,  rollers,  and  varnished,  3s.  (3d. 

Pregnancy.    (See  Obstetrics.) 

Prescriptions.  The  Student's  Pocket  Prescriber.  By  H.  Aubrey 
Husband,  M.B.,  F.R.C.S.E.   Price  Is.  cloth. 

Psychological  Medicine  in  John  Hunter's  Time  and  the  Progress 
it  has  made.    By  Fletcher  Beach,  M.B.,  F.R.C.P.    Price  Is. 

Psycho -Therapeutics.    (See  Hypnotism.) 

Public  Health.  Aids  to  Sanitary  Science,  for  the  Use  of  Candidates 
for  Public  Health  Qualifications.  ByF.  J.  Allan,  M.D.,  Dipl. 
Public  Health,  Camb.,  Assistant  Professor  of  Hygiene,  College 
of  State  Medicine.    Price  4s.  6d.  cloth. 

"A  really  admirable  synopsis  of  what  it  is  most  necessary  for  a  candidate  to  know." — 
Glasgow  Medical  Journal. 

"The  information  contained  is  correct,  well  expressed  and  well  arranged." — Public  Health. 

"The  work  has  been  well  done.  .  .  .  Will  be  found  a  serviceable  and  reliable  aid."— 
Edinburgh  Medical  Journal. 
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Public  Health.  The  Practical  Guide  to  the  Public  Health  Acts 
and  Correlated  Acts  for  Officers  of  Health  and  Inspectors  of 
Nuisances.  By  Tiios.  Whiteside  Hime,  B.A,  M.B.  Second 
edition,  in  the  Press,  enlarged. 

Public  Health.    Aids  to  Public  Health.    By  J.  L.  Thudichum 
M.D.,  F.R.CP.  Lond.    Price  Is.  6d.  cloth ;  Is.  paper. 

Public  Health.  Guide  to  Sanitary  Science  Examinations.  By 
Herbert  Jones,  D.P.H.  Cantab.    Price  2s.  6d. 

Pulse.  How  to  feel  the  Pulse  and  what  to  Feel  in  it.  Practical 
Hints  for  Beginners.  By  William  Ewart,  M.D.,  F.R.CP. 
Lond.,  Physician  to  St.  George's  Hospital.  With  a  glossary  and 
twelve  illustrations.    Price  3s.  6d. 

Pulse.  The  Sphygmograph  :  its  History  and  use  as  an  aid  to 
Diagnosis.    By  R.  E.  Dudgeon,  M.D.    Price  2s.  6d. 

Rabies.    (See  Hydrophobia.) 

Respiration.  Keep  your  Mouth  Shut;  a  Popular  Treatise  on 
Mouth-breathing.  By  Fred.  A.  A.  Smith,  M.D.,  CM.  Glas. 
Price  2s.  6d. 

Rheumatism.  Its  Treatment  by  Electric  Massage,  etc.,  in  con- 
nection with  the  Wiesbaden  Thermal  Waters.  By  Carl 
Mordhorst,  M.D.  Kiel.    Price  Is. 

Rupture  of  the  Perineum.  Its  Causes  Prevention  and  Treatment. 
By  Michael  Joseph  Molony,  M.R.C.P.,  L.R.C.S.  Price  2s. 
cloth,  Is.  6d.  paper. 

Salt.  History  of  Salt,  with  Observations  on  its  Medicinal  and 
Dietetic  Properties.  By  Evan  Marlett  Boddy,  F.R.C.S., 
F.S.S.,  L.R.C.P.    Price  2s.  6d. 

Skin.  Text-book  of  Diseases  of  the  Skin.  By  Professor  Kaposi, 
University  of  Vienna.  Authorized  translation  by  Dr.  J.  C. 
Johnson.    With  84  illustrations.    Price  25s. 

Skin  Diseases  of  Infancy  and  Early  Life.  By  C.  M.  Camp- 
bell, M.D.,  CM.  Edin.   Price  5s. 

Skin.  A  Synopsis  of  Diseases  of  the  Skin  and  Hair.  By  R. 
Glasgow  Patteson,  M.B.,  Surgeon  to  St.  Vincent's  Hospital. 
Price  Is. 

Skin.  Some  Diseases  of  the  Skin  produced  by  Derangements 
of  the  Nervous  System.  By  T.  Stretch  Dowse,  M.D., 
F.R.C.P.E.    Price  2s. 

Stricture.  Stricture  of  the  Urethra :  its  Diagnosis  and  Treatment. 
By  E.  Distin  Maddick,  F.R.C.S.  Edin.,  late  Surgeon  R.N.  4s. 
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Surgery.  A  Manual  of  Surgery.  By  Wm.  Rose,  M.B  Lond., 
FRCS  Professor  of  Surgery  in  King's  College,  London. 
( University  Series  of  Manuals.)  [In  the  Press. 

Surgery  The  Rules  of  Aseptic  and  Antiseptic  Surgery.  By  A. 
G.  Gerster,  M.D.,  Professor  of  Surgery  at  the  New  York 
Polyclinics.  With  248  engravings  and  3  coloured  plates. 
Price  15  s. 

Surgery.  The  Text-book  of  Operative  Surgery.  With  88  beauti- 
fully engraved  steel  plates,  after  Bernard  and  Huette.  Text 
by  Arthur  Trehern  Norton,  F.R.C.S.,  Surgeon  to,  and 
Lecturer  on  Surgery  at,  St.  Mary's  Hospital.  Second  edition, 
half  calf,  plain,  25s. ;  hand-coloured,  50s. 

Surgery.  The  Student's  Surgery  :  a  Multum  in  Parvo.  By  F.  J. 
Gant,  F.R.C.S.,  Consulting  Surgeon  to  the  Royal  Free 
Hospital.    850  pp.,  illustrated.    Price  10s.  6d. 

Surgery.  Operative  Surgery  on  the  Cadaver.  By  Jasper  J. 
Garmany,  A.M.,  M.D.,  F.R.C.S.    Price  8s.  6d. 

Surgery.  Aids  to  Surgery.  By  George  Brown,  M.R.C.S. 
2  parts,  price  Is.  6d.  cloth,  and  Is.  sewn,  each;  or  in  1  vol.,  2s.  6d. 

Surgery.  Clinical  Lectures  on  Recent  Surgery.  By  Arthur 
Trehern  Norton,  F.RC.S.    Price  3s. 

Surgery.  Applied  Anatomy  :  Surgical,  Medical,  and  Operative. 
By  John  McLachlan,  M.D.,  F.R.C.S.  Eng.,  B.Sc,  etc.  With 
238  illustrations.    Two  vols.,  price  18s. 

Surgery.  The  Surgery  of  the  Knee-Joint,  and  the  Kesponsibility 
placed  on  the  Physician  and  General  Practitioner  by  the 
Modern  Process  of  Surgery.  By  C.  B.  Keetley,  F.R.C.S., 
Senior  Surgeon  to  the  West  London  Hospital,  and  Surgeon  to 
its  Orthopsedic  Department.    Cloth,  price  Is.  6d. 

Surgery.  Brain  Surgery.  By  M.  Allen  Starr,  M.D.  With 
59  illustrations.    Price  10s.  6d. 

Surgery,  Minor — and  Bandaging.  Questions  and  Answers  for 
Self-examination.    By  A.  T.  Schofield,  M.D.    Price  9d.  net. 

Surgical  Pathology.  Handbook  of  Surgical  Pathology.  By 
W.  J.  Walsham,  M.B.,  F.R.C.S.,  and  D'Arcy  Power,  M.B., 
F.R.C.S.    Second  edition.  Price  9s. 

"An  embodiment  of  the  most  modern  pathological  teaching." — The  Lancet. 

Surgical  Anatomy.    (See  Surgery.) 

Surgical  Treatment.  Notes  on  Surgical  Treatment  and  Minor 
Operations.  Designed  especially  for  House  Surgeons  and 
Students.  By  T.  F.  Hopgood,  L.R.C.P.,  M.R.C.S.  Surgeon  to 
the  Sunderland  Infirmary.    Price  2s.  6d. 
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Syphilis.  Syphilis  of  the  Brain  and  Spinal  Cord,  showing  the  part 
which  this  agent  plays  in  the  production  of  Paralysis,  Epilepsy, 
Insanity,  Headache,  Neuralgia,  Hysteria,  and  other  Mental 
and  Nervous  Derangements.  By  T.  Stretch  Dowse,  M.D., 
F.R.C.P.  Ed.    Second  edition,  illustrated.    Price  5s. 

Syphilis.  The  Nature  and  Treatment  of  Syphilis,  and  the  other  so- 
called  Contagious  Diseases.  By  C.  R.  Drysdale,  M.D.,  MR.C.P. 
Lond.,  F.R.C.S.  Eng.    Fifth  edition.    Price  5s. 

Temperature  Charts  for  Recording  the  Range  of  Temperature, 
Pulse,  Respiration,  History,  Progress,  and  Treatment  of  Cases. 
By  E.  W.  Moore,  M.D.,  M.R.C.P.  Price  Id.  each,  9d.  per 
dozen  ;  or  mounted,  similar  to  a  blotting-pad,  50,  3s.  6d.;  100,  7s. 

Theories  of  Life.  How  to  Prolong  Life.  Showing  the  Diet  and 
Agents  best  adapted  for  a  lengthened  prolongation  of  existence. 
By  C.  W.  De  Lacy  Evans,  M.R.C.S.  Second  edition.    Price  5s. 

"  A  good  account  of  the  changes  which  occur  with  the  advance  of  age." — Lancet. 

Therapeutics.  Modern  Therapeutics,  Medical  and  Surgical.  By 
Geo.  H.  Napheys,  A.M.,  M.D.  Ninth  edition.  Revised  and 
enlarged  by  Drs.  Allen  Smith  and  Aubrey  Davis. 

Vol.  I. — General  Medicine,  and  Diseases  of  Children.  Price, 
half  morocco,  £1  10s. 

Vol.  II. — General  Surgery,  Gynaecology,  and  Obstetrics.  Price, 
half  morocco,  £1  10s. 

Therapeutics.  The  Therapeutics  of  the  Respiratory  Passages.  By 
Prosser  James,  M.D.,  Lecturer  on  Materia  Medica  and  Thera- 
peutics at  the  London  Hospital.    Price  10s.  6d. 

"Dr.  Prosser  James  has  produced  a  scholarly  treatise."—  New  York  Medical  Record. 

Therapeutics.  Aids  to  Rational  Therapeutics,  for  the  guidance  of 
Practitioners  and  Senior  Students.  By  J.  Milner  Fothergill, 
M.D.    Second  edition.    Price  2s.  6d.  cloth;  2s.  paper  wrapper. 

Throat.  Movable  Atlas  of  the  Throat,  and  the  Mechanism  of  Voice, 
Speech  and  Taste.    By  Prof.  Witkowski.    (See  Anatomy.) 

Throat.  Diseases  of  the  Throat  and  Nose.  A  Practical  Guide  to 
Diagnosis  and  Treatment.  With  220  typical  illustrations  in 
chromolithography  and  numerous  wood  engravings.  By  Lennox 
Browne,  F.R.C.S.  Edin.,  Senior  Surgeon  to  the  Central  London 
Throat  and  Ear  Hospital.    New  edition  in  preparation. 

"One  of  the  completest  treatises  on  diseases  of  the  throat  in  any  language."— Briti** 
^The  beTtext-book  in  the  English  l^g^ge." -Edinburgh  Medical  Journal. 
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Throat.  Affections  of  the  Throat  and  Larynx.  By  Arthur 
Trehern  Norton,  F.K.C.S.,  Surgeon  to  St.  Mary's  Hospital. 
Second  edition,  illustrated.   Price  6s. 

"Short,  simple,  and  thoroughly  practical  instruction."— Medical  Press. 

Throat.  Tonsillitis  in  Adolescents.  By  C.  Haig-Brown,  M.D., 
CM.,  Medical  Officer  to  the  Charterhouse.    Price  3s. 

Transfusion.  On  Transfusion  of  Blood  and  Saline  Fluids.  By 
C.  Egerton  Jennings,  F.E.C.S.  Third  edition,  with  Preface 
by  Sir  Spencer  Wells,  Bart.    Price  4s.  6d. 

Tuberculosis.    (See  Consumption.) 

Ulcers.  Ulcers  and  their  Treatment.  For  the  use  of  Dressers.  By 
W.  S.  Crawford,  B.A.  Cantab.,  F.E.C.S.  Edinb.  Price  Is.; 
cloth,  Is.  6d. 

Urine.  The  Urine  in  Health  and  Disease,  and  Urinary 
Analysis.  By  D.  Campbell  Black,  M.D.,  Professor  of 
Physiology  in  Anderson's  College,  Glasgow.    Price  7s.  6d. 

Urine.  The  Urine  ;  a  Guide  to  its  Practical  Examination.  By 
J.  Tyson,  M.D.,  Professor  of  Morbid  Anatomy  in  the  University, 
and  President  of  the  Pathological  Society  of  Philadelphia. 
Seventh  edition,  with  numerous  illustrations.    Price  7s.  6d. 

"  We  think  it  the  most  practically  useful  guide  we  have  on  the  subject." — Medical  Record. 

Urinary  Diseases.  Diseases  of  the  Bladder,  Prostate  Gland,  and 
Urethra.  By  F.  J.  Gant,  F.E.C.S.,  Senior  Surgeon  to  the  Eoyal 
Free  Hospital.    Fifth  edition,  enlarged.    Price  12s.  6d. 

"The  work  throughout  bears  evidence  of  having  been  written  by  a  thoroughly  practical 
and  experienced  surgeon." — Lancet. 

Urinary  Surgery.    Urinary  Surgery  of  the  present  day  contrasted 

with  that  of  twelve  years  ago.    By  F.  Swinford  Edwards, 

F.E.C.S.    Price  Is. 
Vichy.   Vichy  and  its  Therapeutical  Eesources.  By  Prosser  James, 

M.D.,  M.E.C.P.  Lond.    Price  2s.  6d. 
Voice.    The  Philosophy  of  Voice.    Showing  the  right  and  wrong 

Action  of  the  Breath  and  Vocal  Cords  in  Speech  and  Song. 
_  By  Charles  Lunn.    Eighth  edition.    Price  5s. 
Voice'.    Artistic  Voice  in  Speech  and  Song.    Dedicated  to  Mr.  Sims 

_  Eeeves  and  Mr.  Santley.    By  the  same  Author.  Is. 
Voice.    The  Voice  Musically  and  Medically  Considered.    By  C. 

Armand  Semple,  M.B.  Cantab.,  M.E.C.P.  Lond.,  Physician 

to  the  Eoyal  Society  of  Musicians.    Part  I.  Musical,  price  Is. ; 

Part  II,  Medical,  price  2s. ;  or  in  one  vol.,  cloth,  3s.  6d. 
Whooping-Cough.    Its  Pathology  and  Treatment.  Fothergillian 

Prize  Essay.  By  Thos.  M.  Dolan,  M.D.,  F.E.C.S.E.  Price  3s.6d. 
Zoology  and  Comparative  Anatomy,  Aids  to.    By  Major 

Greenwood,  M.D.,  Honours.    Price  2s.  6d.,  and  2s 
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THE  STUDENTS'  AIDS  SERIES. 

Specially  designed  to  assist  Students  in  committing  to  memory  and 
grouping  the  subjects  upon  which  they  are  to  be  examined. 

Aids  to  Analysis  of  Food  and  Drugs.  By  T.  H.  Pearmain 
and  C.  G.  Moor,  M.A.,  F.C.S.,  Members  of  the  Society  of 
Public  Analysts.    Price  3s.  6d.  cloth  ;  3s.  paper  wrapper. 

Aids  to  Anatomy.  By  George  Brown,  M.R.C.S.,  and  P.  Macleod 
Yearsley,  F.R.C.S.    2s.  6d.  cloth ;  2s.  paper. 

Aids  to  Surgical  Anatomy.  By  Eugene  S.  Yonge,  M.B.  Price 
2s.  6d.  cloth  j  2s.  paper. 

Aids  to  Biology.  Part  I. — Elementary  Tissues  and  Elementary 
Organisms  (Protoza  and  Protophyta).  By  Joseph  W.  Williams. 
Second  edition,  revised.    2s.  6d.  cloth ;  2s.  paper  wrapper. 

Aids  to  Botany.  By  C.  E.  Armand  Semple,  B.A.,  M.B.  Cantab., 
M.R.C.P.  Lond.,  late  Senior  Examiner  in  Arts  at  Apothecaries' 
Hall.    Third  thousand.    2s.  6d.  cloth ;  2s.  paper. 

Aids  to  Chemistry.    By  the  same  Author. 

Part  I. — Inorganic :  Non-Metallic  Substances.    2s.  6d.  cloth  ; 

2s.  paper  wrapper. 
Part  II. — Inorganic:  The  Metals.    2s.  6d.  and  2s. 
Part  III. — Organic.    Price,  2s.  6d.  and  2s. 
Part  IV. — Tablets  of  Chemical  Analysis.    Is.  6d.  and  Is. 

Aids  to  Practical  Chemistry.  Especially  arranged  for  the 
Analysis  of  Substances  containing  a  Single  Base  and  Acid 
Radicle.    By  T.  Hurd  Gordon.    2s.  6d.  cloth;  2s.  paper. 

Aids  to  the  Diagnosis  and  Treatment  of  Diseases  of  Children. 

By  John  McCaw,  M.D.,  L.R.C.P.  Price  3s.  6d.  cloth; 
3s.  paper. 

Aids  to  Dental  Surgery.  By  Arthur  S.  Underwood,  M.B., 
M.R.C.S.,  Lecturer  on  Dental  Surgery  at  the  Dental  Hospital 
of  London.    2s.  6d.  cloth  ;  2s.  paper. 

Aids  to  Dental  Histology.    By  the  same  Author. 

Illustrated.    2s.  6d.  cloth;  2s.  paper. 
Aids  to  Diagnosis.  Part  I. — Semeiological.  By  J.  Milner  Fother- 
GILL,  M.D.,  M.R.C.P.  Lond.    Is.  6d.  cloth ;  Is.  paper. 

Part  II.— Physical.  By  J.  C.  Thorowgood,  M.D.,  F.R.C.P. 
Lond.    Is.  6d.  and  Is. 

Part  III.— What  to  Ask  the  Patient.  By  J.  Milner 
Fothergill,  M.D.,  M.R.C.P.  Lond.  Is.  6d.  and  Is.  The 
three  in  one  vol.,  3s.  6d. 

"  A  mine  of  valuable  information."— Edinburgh  Medical  Journal. 
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Aids  to  Examinations.  Being  Questions  and  Answers  on  Materia 
Medica,  Medicine,  Midwifery,  Pathology,  etc.  By  D.  Walsh, 
M.B.,  CM.,  L.R.C.P.    New  edition.    2s.  6d.  and  2s. 

Aids  to  Forensic  Medicine  and  Toxicology.  By  Wm.  Murrell, 
M.D.,  F.R.C.P.  Lond.,  Physician  to  Westminster  Hospital. 
New  edition.    Price  2s.  6d.  cloth;  2s.  paper  wrapper. 

Aids  to  Gynaecology.  By  Alfred  Gubb,  M.D.  Paris,  D.P.H., 
Obstetric  Assistant  and  Gold  Medallist,  Westminster  Hospital. 
New  edition.    Cloth,  2s.  6d. ;  paper  wrapper,  2s. 

Aids  to  Materia  Medica  and  Therapeutics.  By  0.  E.  Armand 
Semple,  B.A.,  M.B.  Cantab.,  M.R.C.P.  Lond. 

Part  I. — The  Non-Metallic  and  Metallic  Elements,  Alcoholic 
and  Ethereal  Preparations.    2s.  6d.  cloth  ;  and  2s.  paper. 
Part  II. — Vegetable  and  Animal  Substances,  2s.  (3d.  and  2s. 
Part  III. — Classification  of  Remedies,  Is.  6d.  and  Is. 
Part  IV. — New  Remedies.    2s.  6d.  and  2s. 
Part  V. — Tablets  of  Materia  Medica.    Price  Is.  6d.  and  Is. 

Aids  to  Medicine.     By  the  same  Author. 

Part  I. — General  Diseases.    Lungs,  Heart,  and  Liver.  Cloth, 
2s.  6d.  ;  paper,  2s. 

Part  II. — The  Urine,  Kidneys,  etc.    2s.  6d.  and  2s. 

Part  III. — The  Brain  and  Nervous  System.    2s.  6d.  and  2s. 

Part  IV.—  The  Fevers,  Skin  Diseases,  etc.    2s.  6d.  and  2s. 

Aids  to  Obstetrics.  By  Samuel  Nall,  B.A.,  M.B.  Cantab., 
M.R.C.P.  Lond.,  late  House  Physician  and  Resident  Obstetric 
Assistant,  St.  Bartholomew's  Hospital.  Twelfth  thousand.  Cloth, 
2s.  6d.  ;  paper,  2s. 

Aids  to  Ophthalmic  Medicine  and  Surgery.  By  Jonathan 
Hutchinson,  jun.,  F.R.C.S.     Cloth,  2s.  6d.  ■  paper,  2s. 

Aids  to  Otology.  By  W.  R.  H.  Stewart,  F.R.C.S.  Ed.,  Aural 
Surgeon  to  the  Great  Northern  Hospital,  etc.  Price  2s.  6d. 
cloth  ;  2s.  paper  wrapper. 

Aids  to  Pathology.   By  Gilbert  A.  Bannatyne,  M.D. 
General— Cloth,  Is.  6d.  j  paper  wrapper,  Is. 
Special— Cloth,  2s.  6d. ;  paper,  2s. 

Aids  to  Pharmacy.  By  C.  E.  Armand  Semple,  B.  A.,  M.B.  Cantab., 
M.R.C.P.  London.    Cloth,  2s.  6d.  ;  paper,  2s. 

Aids  to  Physiology.  By  B.  Thompson  Lowne,  F.R.C.S.,  Ex- 
aminer in  Physiology,  Royal  College  of  Surgeons.  Fourth  thou- 
sand. In  two  parts,  price  2s.  each ;  or  in  one  vol.,  cloth,  4s.  6d. 

"  Certainly  one  of  the  best  of  the  now  popular  Aids  Series.  "Students'  Journal. 
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Aids  to  Practical  Physiology.  By  J.  Brindley  James,  M.R.C.S. 
Cloth,  Is.  6d.  j  paper,  Is. 

Aids  to>  Physiological  Chemistry.  By  J.  L.  Thudichum,  M.D., 
F.R.C.P.  Lond.,  formerly  Lecturer  on  Physiological  Chemistry, 
St.  Thomas's  Hospital.    Cloth,  2s.  6d. ;  paper,  2s. 

Aids  to  Psychological  Medicine.  By  Edwin  Goodall,  M.D. 
Bond.  [Jn  preparation. 

Aids  to  Public  Health.  By  J.  L.  Thudichum,  M.D.,  F.R.C.P. 
Lond.    New  edition.    Is.  6d.  cloth;  Is.  paper  wrapper. 

Aids  to  Sanitary  Science  for  the  Use  of  Candidates  for  Public 
Health  Qualifications.  By  F.  J.  Allan,  M.D.,  Assistant 
Professor  of  Hygiene,  Coll.  State  Medicine.  236  pp.  Cloth, 
4s.  6d.;  or  in  two  parts,  paper,  2s.  each. 

Aids  to  Surgery.  In  two  parts.  By  George  Brown,  M.R.C.S. 
Is.  6d.  cloth,  and  Is.  paper,  each ;  or  in  one  vol.,  cloth,  2s.  6d. 

Aids  to  Rational  Therapeutics.  By  J.  Milner  Fothergill, 
M.D.,  M.R.C.P.  Lond.    2s.  6d.  cloth ;  2s.  paper. 

Replies  to  Questions  in  Therapeutics.  By  Brindley  James, 
M.R.C.S.    Is.  6d.  cloth  ;  Is.  paper. 

Aids  to  Zoology.  By  Major  Greenwood,  M.D.  Honours  in 
Zoology,  University  of  London.    2s.  6d.  cloth  ;  2s.  paper. 

Aids  to  Mathematics  of  Hygiene.  By  R.  Bruce  Ferguson, 
M.A.,  M.B.    Price  2s.  6d.  ;  2s. 


Aids  to  Analytical  Geometry. 

The  Straight  Line  and  Circle.  By  A.  Le  Sueur,  B.A. 
Cantab.    Second  edition.    Price  2s. 

The  Conic  Sections,  with  solutions  of  questions  set  at  the 
London  and  other  University  Examinations.  By  George 
Heppel,  M.A.,  St.  John's  College,  Cambridge,  Member  of 
London  Mathematical  Societ}\    Price  2s. 


A  Catalogue  of  Standard  French  Works  on  Medicine,  Surgery, 
and  the  Allied  Sciences  will  be  sent  post  free  on  application. 
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WORKS 

ON 

VETERINARY  MEDICINE  AND  SURGERY. 

Bailham.    Tables  of  Veterinary  Posology  and  Therapeutics.  With 

Weights,  Measures,  etc.     By  Professor  George  A.  Banham, 

F.RC.V.S.    Price  2s.  6d. 
Beacock.    Prize  Essay  on  the  Breeding,  Rearing,  and  Fattening  of 

Cattle  and  Sheep,  and  proper  treatment  of  Cows  at  time  of 

Calving.    By  Joseph  Beacock.    Price  3d. 

Courtenay.  The  Practice  of  Veterinary  Medicine  and  Surgery. 
By  E.  Courtenay.    Price  10s.  6d. 

"  Written  in  a  clear  and  concise  style  :  will  form  a  welcome  addition  to  the  library  of  the 
horse-owner,  and  those  who  take  an  interest  in  domesticated  animals  generally."— Mark 
Lane  Express. 

Dhakmarvala.  Demonstrations  in  the  Modes  of  Handling  and 
Examining  the  Horse.  By  NoWROJi  Dorabji  Dhakmarvala, 
C.B.V.C.,  Lecturer  on  Anatomy  and  Physiology  at  the  Govern- 
ment Veterinary  College,  Bombay.    Price  4s. 

Fleming.  A  Text-Book  of  Veterinary  Obstetrics,  including  the 
diseases  and  accidents  incidental  to  pregnancy,  parturition  and 
early  age  in  the  Domesticated  Animals.  By  George  Fleming, 
C.B.,  L.L.D.,  F.R.C.V.S.,  F.RG.S.,  late  Principal  of  the  Army 
Veterinary  Department.  Profusely  illustrated.  Second  edition. 
Price  25s. 

"  Has  filled  up  a  void  in  a  more  satisfactory  and  complete  way  than  any  other  member  of 
his  profession  could  have  done." — The  Field. 

"  No  man  who  makes  any  pretensions  to  veterinary  science  or  stock  breeding  can  dispense 
with  this  work."— Live  Stock  Journal. 

 Parasites  and  Parasitic   Diseases   of   the  Domesticated 

Animals.  A  Treatise  by  L.  G.  Neumann,  Professor  at  the 
National  Veterinary  School  of  Toulouse.  Translated  and 
Edited  by  Geo.  Fleming,  C.B.,  LL.D.,  F.R.C.V.S.,  with  365 
illustrations.    Price  25s. 

"  The  value  and  importance  of  Neumann's  Treatise  cannot  be  over-estimated  ;  it  is  certainly 
the  most  scientific,  interesting,  and  useful  work  that  has  graced  veterinary  literature  for  some 
years." — The  Veterinary  Journal. 

"  We  do  not  hesitate  to  say  that  this  is  a  work  which  all  pathologists  ought  to  possess  ;  and 
the  practitioner  .  .  .  will  not  fail  to  add  to  his  reputation  if  he  has  this  book  on  his  shelves." 
— The  Lancet. 

"This  is  one  of  the  most  useful  of  the  many  works  with  which  Dr.  Fleming  has  enriched 
English  Veterinary  literature.  Although  intended  as  a  text-book  for  the  veterinary  student 
and  practitioner,  the  translation  has  rendered  it  so  readable  that  every  intelligent  farmer  may 
derive  a  fund  of  useful  information  from  its  copiously  illustrated  pages." — Mark  Lane  Exjrress. 

"  Cannot  faU  to  be  of  immense  value  to  both  the  veterinary  prof  ession  and  to  British  stock- 
breeders."— Bell's  Weekly  Messenger. 

  A  Text-Book  of  Operative  Veterinary  Surgery.    Part  I. 

price  10s.  6d.    Part  II.  in  the  Press. 
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Fleming.    The  Contagious  Diseases  of  Animals  :  their  influence  on 

the  wealth  and  health  of  the  nation.    Price  6d. 
  Animal  Plagues;  their  History  from  the  Earliest  Times, 

Nature,  and  Prevention.    Vol.  I.,  to  1800.    Price  15s. 

  Vol.  II.,  from  a.d.  1800  to  1844.    Price  12s. 

 ■  On  Roaring  in  Horses  (Laryngismus  Paralyticus).  Its 

History,  Pathology,  and  Treatment.    With  coloured  plate  and 

woodcuts.    Price  6s. 

  Tuberculosis  from  a  Sanitary  and  Pathological  point  of  view. 

Price  Is. 

  Human  and  Animal  Variola?.    A  Study  of  Comparative 

Pathology.    Price  Is. 

  Practical  Horse  Shoeing.    With  37  illustrations.  2s. 

  The  Influence  of  Hereditv  and  Contagion  on  the  Propagation 

of  Tuberculosis.  By  G.  Fleming,  F.R.C.V.S.,  Herr  A. 
Lydtin,  and  M.  Van  Hertsen.    Price  6s. 

Gresswell.  AManual  of  the  Theory  and  Practice  of  Equine  Medicine. 
By  J.  Brodie  Gresswell,  F.R.C.V.S.,  and  Albert  Gress- 
well, M.R.C.S.  Eng.  Second  edition,  enlarged.    Price  10s.  6d. 

BY  THE  SAME  AUTHORS. 

Equine  Hospital  Prescriber.    Second  edition.    Price  2s.  6d. 
Bovine  Prescriber.    Second  Edition.    Price  2s.  6d. 
Veterinary  Pharmacopoeia.    Materia  Medica  and  Therapeutics. 
Price  10s.  6d. 

Diseases  and  Disorders  of  the  Horse.    A  Treatise  on  Equine 
Medicine  and  Surgery.    Price  5s. 
Hill.    Principles  and  Practice  of  Bovine  Medicine  and  Surgery, 

with  woodcuts  and  coloured  plates.    By  J.  Woodroffe  Hill, 

F.R.C.V.S.  New  edition.  [In  preparation. 
 The  Management  and  Diseases  of  the  Dog.    By  J.  W.  Hill, 

F.R.C.V.S.    Third  edition.    Illustrated.    Price  7s.  6d. 
Hoare.     Manual  of  Veterinary  Therapeutics.     By  E.  WALLIS 

Hoare,  F.R.C.V.S.    Price  10s.  6d. 
Lambert.    The  Germ  Theory  of  Disease,  Concisely  and  Simply 

Explained.    By  Colonel  James  Lambert,  F.R.C.V.S.,  Army 

Veterinary  Department.    Price  Is. 
Liautard.     Manual  of  Operative  Veterinary  Surgery.    By  A. 

LlAUTARD,  M.D.,  F.R.C.V.S.  600  illustrations.  Price  30s. 
  Animal  Castration.    Price  7s.  6d. 

-p,         Lameness   of  Horses  and    Diseases  of    the  Locomotor 

Apparatus.    Price  10s.  6d. 
Lupton.    Horses  :  Sound  and  Unsound,  with  the  Law  relating  to 

Sales  and  Warranty.    By  James  Irvine  Lupton,  F.R.C.V.S. 

Price  5s.  • 


Baillikre,  Tindall,  and  Cox's  Books.  41 


Miller  Tellor.   The  Diseases  of  Live  Stock,  and  their  most  efficient 

remedies.  A  Popular  Guide  for  the  Treatment  of  Horses,  Cattle, 
Cows,  Sheep,  Swine,  Fowls,  Dogs,  etc.  By  Wm.  B.  E.  Miller, 
D.V.S.,  President  of  U.S.  Veterinary  Association,  Willis  P. 
Hazard,  A.  Liautard,  M.D.,  F.E.C.V.S.,  and  Lloyd  V. 
Tellor,  M.D.    New  edition.    Price  10s.  6d. 

McBride.  Anatomical  Outlines  of  the  Horse.  By  J.  A.  McBride, 
Ph.D.,  M.R.C.V.S.    Third  edition.    Illustrated.    Price  8s.  6d. 

Meyrick.  Stable  Management  and  the  Prevention  of  Diseases 
among  Horses  in  India.  By  J.  J.  Meyrick,  C.B.,  F.R.C.V.S., 
Superintendent  of  Horse  Breeding  for  the  Punjab.    Price  2s.  6d. 

Poyser.  The  Stable  Management  of  Troop  Horses  in  India.  "The 
Collinsian"  Prize  Essay.  By  Major  R.  Poyser,  A.V.D., 
F.R.C.V.S.    Price  2s. 

Reynolds.  The  Breeding,  Rearing,  and  Management  of  Draught 
Horses.    By  Richard  Reynolds,  M.R.C.V.S.    Price  3s.  6d. 

Robertson.  A  Handbook  of  the  Practice  of  Equine  Medicine. 
By  Wm.  Robertson,  F.R.C.V.S.,  late  Principal  of  the  Royal 
Veterinary  College,  London.    Second  edition.    Price  25s. 

Smith.  A  Manual  of  Veterinary  Hygiene.  By  Captain  Frederick 
Smith,  A.V.D.,  M.R.C.V.S.,  Professor  in  the  Army  Veterinary 
School,  Aldershot.    Second  edition.    Price  10s.  6d. 

"The  work  is  a  very  solid  one,  and  it  is  a  pleasure  to  recommend  it." — Army  and  Navy  Mag. 
"  It  should  be  on  the  bookshelf  of  every  horseman,  horsekeeper,  and  veterinary  surgeon." 
— United  Service  Gazette. 

  A  Manual  of  Veterinary  Physiology.    By  the  same  Author. 

Second  edition,  enlarged,  with  additions  and  illustrations.  Price  15s. 

"  The  work  will  commend  itself  to  those  for  whom  it  was  written  by  its  conciseness  and 
the  able  manner  in  which  the  important  facts  are  dealt  with  and  arranged." — Lancet. 

"  We  offer  our  hearty  congratulation  to  Captain  Smith  for  his  welcome  contribution  to  our 
scanty  professional  literature." —  Veterinary  Journal. 

"A  valuable  addition  to  the  too  small  list  of  good  veterinary  text-books."— Journal  of 
Comparative  Pathnloyy  (MacFadyean). 

"  We  do  not  remember  to  have  met  with  a  scientific  book  which  is  more  readable  ;  and  it 
supplies  one  of  the  greatest  wants  in  our  literature." — Veterinary  Record. 

"  This  work  ought  to  delight  the  heart  of  the  veterinary  student." — Nature. 

Veterinary  Diagrams  in  Tabular  Form.  With  coloured 
and  plain  engravings.     Size  of  sheet  28^  by  22  inches. 

No.  1. — The  External  Form  and  Elementary  Anatomy  of  the 
Horse.    Price  3s.  6d.,  or  mounted  on  roller  and  varnished,  6s.  6d. 

No.  2. — The  Age  of  Domestic  Animals.  Price  2s.  6d.,  or 
mounted,  5s.  6d. 

No.  3. — The  Unsoundnesses  and  Defects  of  the  Horse.  Price 
2s.  6d.,  or  mounted,  5s.  6d. 

No.  4. — The  Shoeing  of  the  Horse,  Mule  and  Ox.  Price 
2s.  6d.,  or  mounted,  5s.  6d. 

No.  5. — The  Elementary  Anatomy,  Points  and  Butcher's 
Joints  of  the  Ox.    Price  3s.  6d.,  or  mounted,  6s.  6d. 

Price  per  set  of  Five,  12s. ;  or  mounted,  27s. 
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School  Manikin.    Similar  to  above,  but  without  Surgical 
tions,  Sexual  Organs,  etc.     For  Lecture  purposes.    Price  £3  3s. 
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